
01(1;-9;.(120.
Date: 22 January 1999
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,

116-B-14
Subject: Radiochemistry - Data Package No. W02613-QE
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INTRODUCTION

EDMC
This memo presents the results of data validation on Summary Data Package No.
W02613-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

SampleID SampleDate Media ve(idation Analysis

B0T092 1116-B-11) 11 /19/98 Soil C See note 1

B0T093 ( 116-B-11) 11/19/98 Soil C See note 1

11/19198 Soil C See note 1

B0T095 ( 116-8-11) 11/19/98 Soil C See note 1

B0T096 ( 116-B-11) 11/19/98 Soil C See note 1

B0T097 ( 116-B-11) 11/19/98 Soil C See note 1

BOTOF6 ( 116-B-14) 11/23/98 Soil C See note 1

BOTOF7 (116-B-141 11123/98 Soil C See note 1

BOTOF8 ( 116-B-14) 11/23/98 Soil C See note 1

BOTOB5 ( 116-B-13) 11/23/98 Soil C See note 1

BOTOB6 ( 116-8-13) 11/23/98 Soil C See note 1

BOTOD2 1116-8-13) 11/23/98 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy; nickel-63; strontium-90.

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis P4an
(DOE/RL 1998). Appendices 1 through 5 provide the following information as
indicated below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

• Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

• Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

Due to positive blank contamination, the plutonium-239/40 results in samples
BOT0F8 (116-B-14) and BOTOD2 (116-B-13) were qualified as estimates and
flagged "J".

Due to positive blank contamination, the uranium-238 (GEA) results in samples
BOTOB5 ( 116-B-13), BOTOB6 ( 116-B-13), and BOTOD2 ( 116-B-13) were qualified
as estimates and flagged "J".

All other blank results were acceptable.

000002



• Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 3 sigma or
70-130%. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to an LCS recovery of 68%, all uranium-235 results were qualified as
estimates and flagged "J".

Due to the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged "J".

Due to a matrix spike being substituted for the radiochemical tracer, all uranium-
234, uranium-235 and uranium-238 (alpha spec) results were qualified as
estimates and flagged "J".

All accuracy results were acceptable.

• Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
or equal to 30 percent, the results are acceptable. If either activities are less
then five times the CRDL, a control limit (acceptable RPD) of less than or equal
to two times the CRDL is used. If either the original or replicate value is below
the CRDL, the applicable control limits (acceptable RPD) are less than or equal
to two times the CRDL for soil samples. If the RPD is outside the applicable
control limit (acceptable RPD), associated results are qualified as estimated
detects or estimated non-detects.

Due to an RPD of 70%, all detected uranium-234 results were qualified as
estimates and flagged "J".

Due to an RPD of 52%, all detected uranium-235 results were qualified as
estimates and flagged "J".
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Due to an RPD of 79%, all detected uranium-238 results were qualified as
estimates and flagged "J".

All other duplicate results were acceptable.

Two pair of field duplicate samples (samples BOTOB5 ( 116-B-13)/BOTOB6 (116-
B-13) and BOTOF7 ( 116-B-14)/BOTOF8 (116-8-14)) were submitted to QES for
analysis. The duplicate sample results were compared using the validation
guidelines for determining the RPD between a sample and its duplicate. All field
duplicate results were acceptable.

• Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The following analytes and samples
had reported MDAs above the TDL/MDA: Cesium-137 in sample BOTOD2,
europium-152 in samples BOTOD2 (116-8-13), BOTOB5 (116-B-13), BOTOF8
(116-8-14), and BOTOF7 (116-B-14); europium-154 in sample BOTOF6 (116-B-
14); europium-155 in samples BOTOF8 (116-13-14), B0T097 (116-B-11), B0T096
(116-B-11), B0T094 (116-B-11), and B0T093 (116-B-11). All other reported
laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

• Completeness

Data Package No. W02613-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

None found.

Due to a matrix spike being substituted for the radiochemical tracer, all uranium-
234, uranium-235 and uranium-238 (alpha spec) results were qualified as
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estimates and flagged "J". Due to an RPD of 70%, all detected uranium-234
results were qualified as estimates and flagged "J". Due to an RPD of 52%, all
detected uranium-235 results were qualified as estimates and flagged "J". Due to
an RPD of 79%, all detected uranium-238 results were qualified as estimates and
flagged "J". Due to an LCS recovery of 68%, all uranium-235 results were
qualified as estimates and flagged "J". Due to the lack of an LCS analysis, all
plutonium-238 results were qualified as estimates and flagged "J". Due to
positive blank contamination, the plutonium-239/40 results in samples BOTOF8
( 116-B-14) and BOTOD2 ( 116-B-13) were qualified as estimates and flagged "J".
Due to positive blank contamination, the uranium-238 ( GEA) results in samples
BOT0B5 ( 116-B-13), BOTOB6 ( 116-B-13), and BOTOD2 ( 116-B-13) were qualified
as estimates and flagged "J". Data flagged "J" is an estimate, but under the BHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Ana/ytica/ Holding Time, 4 March.1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR .- Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02613 REVIEWER: DATE: 1/22/99 PAGE^OF-J-
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Uranium-234, uranium- J All MS substituted
235, uranium-238 (alpha for tracer
spec)

Plutonium-239/40 J BOTOF8 ( 116-B-14) Blank
BOTOD2 (116-B-14) contamination

Uranium-238 (GEA) J BOT0B5 (116-B-14) Blank
BOTOB6 (116-B-14) contamination
BOTOD2 (116-B-14)

Uraniun-235 J All LCS percent
recovery

Plutonium-238 J All No LCS

Uranium-234, uranium- J All RPD
238 (alpha spec)

Uranium-235 J B0T092 (116-B-11) RPD
BOT094 ( 116-B-11)
BOT095 ( 116-B-11)
BOT096 ( 116-B-11)
BOT097 ( 116-B-11)
BOTOF6 ( 116-B-14)
BOTOF7 ( 116-B-14)
BOT0B6 (116-B-13)
BOTOD2 ( 116-B-13)
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

f1 ^,'i; 0 -.^ 0



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page_1 of_1

BOT093 B0T094 B0T095 B0T096 807097 B0TOF6 BOTOF7 B0T0F8 BOT085 BOT066 BOT0D2
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Aeuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 81136201 MATRIX:

CLIENT ID: BOT092 DATE RECEIVED:

W02613 16675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

AM-241 2.90E+0Y'^" 3.3E-01 6.7E-01 2.54E-02 pCUg 111.00% RICHRC5080

U-234 2.99E+00 S 2.5E-01 5.4E-01 3.49E-02 pCUg 79.80% RICHRC5030

U-235 1.30E-01 4A fi 5.2E-02 5.6E-02 2.61 E-02 pCi/9 79.80% RICHRC5030

U-238

1

2.80E+00 S 2.4E-01 5.1E-01 3.25E-02 pCVg 79.80% RICHRC5030

PU-238 3.55E-01 S 1.5E-01 1.8E-01 4.57E-02 pCi/g 25.20% RICHRC5010

PU239/40 1.13E+01 8.7E-01 3.OE+00 9.02E-02 pCvg 25.20% RICHRC5010

AM-241 1.52E+00 2.4E-01 2.4E-01 2.24E-01 pCi/g N/A RICHRC5017

CO-60 3.67E+01 3.7E+00 3.7E+00 8.53E-02 pCug N/A RICHRC5017

CS-137 9.39E+01 9.4E+00 9.4E+00 1.84E-01 pCUg N/A RICHRC5017

EU-152 2.67E+02 2.7E+01 2.7E+01 4.64E-01 pCi/g N/A RICHRC5017

EU-154 4.03E+01 4.1E+00 4.1E+00 3.14E-01 pCi/g N/A RICHRC5017

EU-155 1.82E+00 3.8E-01 3.8E-01 4.81E-01 pCi/g N/A RICHRC5017

U-238 9.72E-01 2.6E-01 2.6E-01 3.21E-01 pCUg N/A RICHRC5017

STRONTIUM 4.06E+00 2.1E-01 1.2E+00 1,38E-01 pCllg 54.90% RICHRC5006

NI-63 1.57E+03 1.6E+01 1.8E+02 6.43E+00 pCUg 75.80% RICHRC5069

Number of Results: 16 :

Iris
41

Result % IDL When Not Detected Quanterra Analytical Services, Inc

(C)ualiRers: U= Analyte result < MDA/IDL.
is

rptChemRadSample; v3.41
J= No U qualifler and result < n n^



iiiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Rtchland SDG: /RPT GRP: W02613 16675

LAB SAMPLE ID: 81136202 MATRIX: SOIL

CLIENT ID: B0T093 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(23) MDAJIDL UNIT YIELD NUMBER

++Ej(£iiRAME----4:1 S^E+00 ---NiA

AM-241 3.95E-01 J 1.5E-01 1.7E-01 3.68E-02 pCl/g 82.30% RICHRC5080

U-234 1.04E+00 T 1.4E-01 2.2E-01 2.73E-02 pCilg 85.40% RICHRC5030

U-235 2.11 E-02 US 2.2E-02 2.2E-02 3.11 E-02 pCi/g 85.40% RICHRC5030

U-238 9.62E-01 /SjIS 1.4E-01 2.OE-01 3.51E-02 pCUg 85.40% RICHRC5030

PU-238 1.47E-02 U S 2.1 E-02 2.1 E-02 1.99E-02 pCUg 61.70% RICHRC5010

PU239/40 1.37E+00 2.6E-01 3.2E-01 3.35E-02 pCi/g 61.70% RICHRC5010

AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 pCilg N/A RICHRC5017

CO-60 2.61E+00 2.7E-01 2.7E-01 3.02E-02 pCUg N/A RICHRC5017

CS-137 • 2.70E+01 2.7E+00 2.7E+00 6.11 E-02 pCi/g N/A RICHRC5017

EU-152 1.94E+01 2.0E+00 2.0E+00 1.72E-01 pCUg N/A RICHRC5017

EU-154 2.33E+00 2.8E-01 2.BE-01 1.11E-01 pCilg N/A RICHRC5017

EU-155 1.21E-01 U 1.1E-01 1.1E-01 1.82E-01 pCi/g N/A RICHRC5017

U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01 pCVg N/A RICHRC5017

STRONTIUM 2.56E+00 1.6E-01 7.9E-01 1:10E-01 pCUg 56.50% RICHRC5006

NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCUg 77.90% RICHRC5069

Number of Results: ^16

Gr^^'

,^Zz1 gs

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(O)ualifien: U- Analyte result < MDAIIDL. 01 (; C U a:.3 rptChemRadSample; v3.41 ^

J- No U qualifier and result <



^iiuanterra

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

SAMPLE RESULTS

QUANTERRA, Richland SDG: /RPT GRP:

81136203 MATRIX:

B0T094 DATE RECEIVED:

W02613 If 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4,20E 0z^ H/

AM-241 7.53E-01 J 1.6E-01 2.2E-01 3.11 E-02 pCUg 88.70% RICHRC5080
U-234 1.17E+00 J 1.6E-01 2.4E-01 2.37E-02 pCi/g 81.00'/u RICHRC5030
U-235 6.65E-02 3.7E-02 3.9E-02 2.37E-02 pCUg 81.00'/c RICHRC5030
U-238 1.22E+00 S 1.6E-01 2.5E-01 2.08E-02 pCi/9 81.00% RICHRC5030
PU-238 3.42E-02 2.8E-02 2.9E-02 2.32E-02 pCVg 54.50% RICHRC5010
PU239/40 1.60E+00 1:9E-01 3.3E-01 1.56E-02 pCUg 54.50% RICHRC5010
AM-241 8.02E-02 U 8.OE-02 8.0E-02 1.31 E-01 pCi/g N/A RICHRC5017
CO-60 1.35E+00 1.4E-01 1.4E-01 2.51E-02 pCUg N/A RICHRC5017
CS-137 1.38E+01 1.4E+00 1.4E+00 5.06E-02 pCUg N/A RICHRC5017
EU-152 1.72E+01 1.7E+00 1.7E+00 1.29E-01 pCilg N/A RICHRC5017
EU-154 2.39E+00 2.7E-01 2.7E-01 9.18E-02 pCi/g N/A RICHRC5017
EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.43E-01 pCUg N/A RICHRC5017
U-238 5.60E-01 1.1E-01 1.1 E-01 8.96E-02 pCUg N/A R(CHRC5017

STRONTIUM 1.40E+00 1.3E-01 4.5E-01 1.34E-01 pCUg 47.70% RICHRC5006
NI-63 1.54E+02 5.9E+00 2.4E+01 6.95E+00 pCi/g 69,10%, RICHRC5069

Number of Results: 16

^Z^ tis^^2 I

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(0)ualifiers: U • Analyte result c MDA/IDL. (J (1) rptChemRadSample; v3.41

J= No U qualifler and result <
o/i
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: .81136204 MATRIX:

CLIENT ID: B0T095 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER /

AM-241 7.36E-01 J 1.6E-01 2.2E-01 3.70E-02 pC1/g 81.70% RICHRC5080

U-234 8.32E-01/Q '.T 1.4E-01 2.OE-01 3.56E-02 pCUg 76.40% RICHRC5030

U-235 4.06E-02 ?/ ^ 3.2E-02 3.3E-02 2.99E-02 PCi/g 76.40% RICHRC5030

U-238 8.27E-01 #^W 1.4E-01 2.0E-01 3.20E-02 pCUg 76.40% RICHRC5030

PU-238 1.62E-02 U S 2.5E-02 2.5E-02 4.02E-02 PCI/g 35.20% RICHRC5010

PU239/40 1.75E+00 2.5E-01 4.2E-01 4.01 E-02 pCi/g 35.20% RICHRC5010

AM-241 1.80E-01 6.2E-02 6.2E-02 8.19E-02 PCI/g N/A RICHRC5017

CO-60 3.37E+00 3.5E-01 3.5E-01 3.24E-02 pCi/g N/A RICHRC5017

CS-137 2.35E+01 2.4E+00 2.4E+00 6.39E-02 PCI/g N/A RICHRC5017

EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E-01 PCI/g N/A RICHRC5017

EU-154 3.93E+00 4.4E-01 4.4E-01 1.17E-01 pCi/g N/A RICHRC5017

EU-155 1.70E-01 1.1E-01 1.1E-01 1.64E-01 pCi/g N/A RICHRC5017

U-238 6.03E-01 1.3E-01 1.3E-01 1.21E-01 pCUg N/A RICHRC5017

STRONTIUM 2.44E+00 1.5E-01 7.8E-01 1.24E-01 pCi/g 63.20% RICHRC5006

NI-63 2.61E+02 8.2E+00 3.7E+01 8.41 E+00 PCi/g 57.20% RICHRC5069

Number of Results: :16 .

nesuu = wL. wnen Not uetectea

(Q)ualifiers: U = Analyte result < MOA/IDL.
J= No U qualifier and result <

rptChemRatl3ample; v3.41



QlPuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: ,81136205 MATRIX: SOIL

CLIENT ID: BOT096 DATE RECEIVED: 11/23/98 2:29:00 PM

ANALYTE RESULT Q
COUNTING
ERROR(2s)

TOTAL
ERROR(2s) MDA/IDL

REPORT
UNIT YIELD

METHOD
NUMBER

HEXCHROMET.00

AM-241 2.23E+00 J 2.6E-01 4.9E-01 2.80E-02 pCUg 99.60% RICHRC5080
U-234 1.28E+00 S 1.9E-01 2.9E-01 4.OOE-02 pCVg 62.10% RICHRC5030
U-235 4.61E-02r'/1 ^ 3.6E-02 3.7E-02 3.08E-02 pCi/g 62.10% RICHRC5030

U-238 1.07E+00 7 1.7E-01 2.5E-01 3.60E-02 pCi/g 62.10% RICHRC5030
PU-238 1.86E-01 ^ 1.OE-01 1.1E-01 5.38E-02 pCl/g 23.70% RICHRC5010

PU239/40 6.04E+00 5.7E-01 1.5E+00 7.14E-02 pCUg 23.70% RICHRC5010

AM-241 5.73E-01 2.9E-01 2.9E-01 4.47E-01 pCilg N/A RICHRC5017
CO-60 1.45E+01 1.5E+00 1.5E+00 6.76E-02 pCUg N/A RICHRC5017

CS-137 7.04E+01 7.OE+00 7.0E+00 1.44E-01 pCi/g N/A RICHRC5017

EU-152 1.54E+02 1.5E+01 1.5E+01 3.63E-01 pCUg N/A RICHRC5017
EU-154 1.82E+01 1.9E+00 1.9E+00 2.47E-01 pCUg N/A RICHRC5017

EU-155 7.98E-01 ^ 3.1E-01 3.1 E-01 4.45E-01 pCi/g N/A RICHRC5017

U-238 6.04E-01 1.7E-01 1.7E-01 2.42E-01 pCUg N/A RICHRC5017

STRONTIUM 3.94E+00 2.OE-01 1.2E-00 1.20E-01 pCVg 56.50% RICHRC5006
NI-63 8.70E+02 1.2E+01 1.0E+02 6.65E+00 pCUg 72.40% RICHRC5069

Number of Results: ,16

d^ sf

Result = tDL When Not Detected Quanterra Analytical Sarvices, Inc
(Q)ualifens: U = Analyte result < MDA/IDL, ^ ^ rptChemRatlSample; v3.41 _ _ / . _

J• No U qualifier and result < (^'^^( +̂,'`/v,(^/



SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE 10: . 81136206 MATRIX: SOIL

CLIENT ID: B0T097 DATE RECEIVED: 11/23198 2:29:00 PM

ANALYTE RESULT. Q
COUNTING
ERROR(2s)

TOTAL
ERROR(2s) MDA/IDL

REPORT
UNIT YIELD

METHOD
NUMBER

+1GF6 11flAh1E 96 1 E-01

AM-241 2.22E+00 J

Nhq

2.8E-01

{dh4--

5.2E-01

-5.SQE-0r

4.12E-02

mqlkg

pCi/g 90.90% RICHRC5080
U-234 1.03E+00 ^ 1.6E-01 2.4E-01 2.99E-02 pCUg 64:20% RICHRC5030
U-235 4.37E-02 {^l1 f 3.5E-02 3.6E-02 3.50E-02 pCllg 64.20% RICHRC5030
U-238 8.29E-01 &/ ^ 1.5E-01 2.1E-01 3.50E-02 pCwg 64.20% RICHRC5030
PU-238 2.44E-01 '.f 7.5E-02 8.5E-02 2.85E-02 pCi/g 59.30% RICHRC5010

PU239/40 6.98E+00 4.0E-01 1.2E+00 1.54E-02 pCUg 59.30% RICHRC5010
AM-241 6.61E-01 3.0E-01 3.OE-01 3.86E-01 pCi/g N/A RICHRC5017

CO-60 1.62E+01 1.6E+00 1.6E+00 5.10E-02 pCilg N/A RICHRC5017
CS-137 6.27E+01 6.3E+00 6.3E+00 1.01 E-01 pCUg N/A RICHRC5017
EU-152 5.36E+01 5.4E+00 5.4E+00 2.53E-01 pCi/g N/A RICHRC5017

EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01 pCUg N/A RICHRC5017

y'EU-155 3.65E-01 l? 2.1E-01 2.1 E-01 2.71E-01 pCVg N/A RICHRC5017

U-238 6.45E-01 1.7E-01 1.7E-01 1.76E-01 pCi/g N/A RICHRC5017

STRONTIUM 2.53E+00 1.7E-01 7.5E-01 1.23E-01 pCUg 48.90% RICHRC5006
NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00 pCUg 75.00% RICHRC5069

Number of Results: 16;

Result = IDL When Not Detectetl Quanterra Analytical Services, Inc ^^^ i

(Q)ualifiers: U• Analyte result < MDAIIDL. 00( 1)017 j.11^^j1j/^^^rptChemRadSample: v3.41
J- No U qualifier and result <



Q-uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

OUANTERRA, Richland SDG: /RPT GRP:

81136207 MATRIX:

BOTOF6 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR ( 2s) ERROR ( 2s) MDA/IDL UNIT YIELD NUMBER
//1110

-- -HEXeYtR61NE

AM-241

r.9

6.75E-02 J

41

4.8E-02 4.9E-02 2.28E-02

xg
pCi/g

r -

101.60%

i s

RICHRC5080

U-234 1.15E+00 J 1.6E-01 2.5E-01 3.56E-02 PCi/g 72.70% RICHRC5030

U-235 5.61E-02.*/.l J 3.6E-02 3.8E-02 2.87E-02 PCi/9 72.70% RICHRC5030

U-238 1.16E+00 S 1.6E-01 2.5E-01 3.56E-02 PCVg 72.70% RICHRC5030

PU-238 0.00E+00 U^ O.0E+00 1.4E-02 1.27E-02 72.20'/e RICHRC5010

PU239/40 3.70E-01 8.3E-02 1.0E-01 1.88E-02 pCUg 72.20% RICHRC5010

AM-241 4.14E-02 U 5.1E-02 5.1E-02 8.65E-02 pCUg N/A RICHRC5017

CO-60 4.62E-02 U 1.8E-02 1.8E-02 3.30E-02 PCi/g N/A RICHRC5017

CS-137 9.55E-01 1.1E-01 1.1E-01 3.05E-02 pCUg N/A RICHRC5017

EU-152 4.43E+00 4.6E-01 4.6E-01 7.57E-02 PCUg N/A RICHRC5017

EU-154 1.91E-01 U 9.1E-02 9.1E-02 1.07E-01 pCi/g N/A RICHRC5017

EU-155 2.77E-02 U 5.1E-02 5.1E-02 8.27E-02 pCilg N/A RICHRC5017

U-238 6.32E-01 9.2E-02 9.2E-02 4.98E-02 PCi/g N/A RICHRC5017

STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 59.70% RICHRC5006

NI-63 3.95E+00 U 2.7E+00 8.0E+00 6.37E+00 pCUg 75.50% RICHRC5069

Number of Results: .16:

Result a IOL When Not Detected Quanterra Analytical Services. Inc

^

^ rptChemRadSample; v3.41(Q)ualifers: U• Analyte result < MDA/IDL. (j ()(i Z^
9.

Jw No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 81136208 MATRIX: SOIL

CLIENT ID: BOTOF7 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2s) ERROR ( 2 s) MDAIIDL UNIT YIELD NUMBER .d

I 1 'EX6HRero ._

AM-241

+. .7Li= fir

6.18E-02 J

r

5.1E-02 5.2E-02

,

3.77E-02 pCVg 78.90%

r•„f

RICHRC5080

U-234 1.53E+00 ^ 2.1E-01 3.0E-01 3.50E-02 pCVg 59.10% RICHRC5030

U-235 6.09E-02 M 3 4.2E-02 4.3E-02 3.74E-02 pCUg 59.10% RICHRC5030

U-238 1.33E+00 .T 1.9E-01 2.7E-01 5.81 E-02 pCl/g 59.10% RICHRC5030

PU-238 - 1.14E-03 U :r 1.6E-03 1.6E-03 3.25E-02 PCI/g 57.70% RICHRC5010

PU239/40 5.97E-03 U 1.4E-02 1.4E-02 3.25E-02 PCI/g 57.70% RICHRC5010

AM-241 7.83E-03 U 3.7E-02 3.7E-02 5.88E-02 pCVg N/A RICHRC5017

CO-60 2.31 E-02 U 1.3E-02 1.3E-02 2.46E-02 pCVg N/A RICHRC5017

CS-137 5.80E-01 6.8E-02 6.8E-02 2.37E-02 pCUg N/A RICHRC5017

KEU-152 1.68E-01 )d 5.6E-02 5.6E-02 7.07E-02 pCI/g N/A RICHRC5017

EU-154 1.01E-02 U 4.2E-02 4.2E-02 7.34E-02 pCVg N/A RICHRC5017

EU-155 8.70E-02 3.4E-02 3.4E-02 5.61 E-02 pCVg N/A RICHRC5017

U-238 8.05E-01 9.6E-02 9.6E-02 3.84E-02 PCI/g N/A RICHRC5017

STRONTIUM 1.21E-01 U 6.OE-02 7.OE-02 1:43E-01 pCVg 52.30% RICHRC5006

NI-63 2.71 E+00 U 3.2E+00 8.7E+00 8.05E+00 PCI/g 68.60% RICHRC5069

Number of Results: .16

Result - IDL When Not Detected Quanterra Analytical Services. Inc

^

(O)uali(iers: U• Analyte result < MDA/IDL, (^ U( rptChemRadSample; v3.41
J- No U qualifier and result <



SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID: ..

CLIENT ID:

QUANTERRA, Richland SDG: IRPT GRP:

81136209 MATRIX:

BOTOF8 DATE RECEIVED:

W02613 16675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD

ANALYTE RESULT 0 ERROR ( 2s) ERROR ( 2s) MDAIIDL UNIT YIELD NUMBER

-f1EXOHROME-'t:29E=61--tafA M1i

AM-241 2.63E-01 J 9.6E-02 1.1E-01 2.37E-02 PON 93.40% RICHRC5080

U-234 1.14E+00 1.7E-01 2.5E-01 3.39E-02 pCVg 68.80% RICHRC5030

U-235 3.17E-02 U?- 3.OE-02 3.OE-02 4.OOE-02 pCUg 68.80% RICHRC5030

U-238 1.05E+00 T 1.6E-01 2.4E-01 3.86E-02 PON 68.80% RICHRC5030

PU-238 O.OOE+00 U.T O.0E+00 2.3E-02 2.06E-02 pCilg 56.50% RICHRC5010

PU239/40 3.81E-02 3.4E-02 3.5E-02 2.06E-02 pCUg 56.50% RICHRC5010

AM-241 1.49E-02 U 2.9E-02 2.9E-02 4.25E-02 PON N/A RICHRC5017

CO-60 7.37E-03 U 1.6E-02 1.6E-02 2.79E-02 pCilg N/A RICHRC5017

CS-137 6.20E-01 7.5E-02 7.5E-02 2.61 E-02 pCilg N/A RICHRC5017

EU-152 2.48E-01 ^ 6.7E-02 6.7E-02 8.44E-02 pCi/g N/A RICHRC5017

EU-154 2.39E-02 U

^

4.4E-02 4.4E-02 7.81 E-02 PON N/A RICHRC5017

EU-155 6.15E-02 *41/' 3.5E-02 3.5E-02 5.93E-02 PON N/A RICHRC5017

U-238 8.85E-01 1.1E-01 1.1E-01 4.49E-02 pCUg N/A RICHRC5017

STRONTIUM 1.40E-01 J 5.8E-02 7.2E-02 1.28E01 PON 52.50% RICHRC5006

NI-63 5.22E+00 U 2.8E+00 8.OE+00 6.45E+00 pCUg 77.10% RICHRC5069

Number of Results: '18 !

^1^ z 2,I^15

Resuwt - Iut_ wnen not uetecteo uuamerra Anatycwat aervo

IDiualiflers: U- Analyte result < MDA/IDL. (i0()'0r..0 rptChemRadSample: v3.41

J- No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: ¢1136210 MATRIX: SOIL

CLIENT 10: BOTOB5 DATE RECEIVED: 11/23/98 2:29:00 PM

ANALYTE RESULT p
COUNTING
ERROR ( 2s)

TOTAL
ERROR ( 2s) MDA/IDL

REPORT
UNIT YIELD

METHOD
NUMBER,

-HEXCHRROME---3.00 -

AM-241 5.95E-02 J 4.9E-02 5.0E-02 2.68E-02 pCUg 78.60% RICHRC5080
U-234 8.15E-01 J/tF ,T 1.7E-01 2.4E-01 4.80E-02 pCllg 46.50% RICHRC5030
U-235 2.55E-02 U S 3.1 E-02 3.2E-02 4.10E-02 pCUg 46.50% RICHRC5030
U-238 8.08E-01 A! f 1.7E-01 2.3E-01 3.61E-02 pCf/g 46.50% RICHRC5030
PU-238 1.07E-02 U 5 1.7E-02 1.7E-02 3.02E-02 pCI'g 68.40% RICHRC5010
PU239/40 1.62E-02 U 2.1E-02 2.1 E-02 3.23E-02 pCI/g 68.40% RICHRC5010
AM-241 -1.10E-03 U 1.5E-01 1.5E-01 2.54E-01 pCUg N/A RICHRC5017
CO-60 1.65E-02 U 2.1 E-02 2.1 E-02 3.74E-02 pCilg N/A RICHRC5017
CS-137 4.92E-02 J 2.9E-02 2.9E-02 3.23E-02 pCflg N/A RICHRC5017
EU-152 1.71E-01 U 7.3E-02 7.3E-02 9.26E-02 pCUg N/A RICHRC5017
EU-154 4.30E-02 U 6.1 E-02 6.1 E-02 1.09E-01 pCUg N/A RICHRC5017
EU-155 2.17E-03 U fi 4.8E-02 4.8E-02 7.78E-02 pCi/g N/A RICHRC5017
U-238 3.58E-01 T 8.1 E-02 8.1 E-02 5.32E-02 pCUg N/A RICHRC5017

STRONTIUM 1.05E-01 U 5.5E-02 6.3E-02 1.27E-01 pCUg 47.20% RICHRC5006
NI-63 3.05E+00 U 2.8E+00 7.6E+00 7.12E+00 pCi/g 80.10% RICHRC5069

Number of Results: 16

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(O)ualiriers: U - Analyte result < MDAIIDL.

000021 rptChemRadSample: v3.41
Ja No U qualifier and result <

1r-J^^



SAMPLE RESULTS

LAB NAME: QUANTERRA, Rlchland SDG: IRPT GRP: W02613 16675

LAB SAMPLE ID: , 81136211 MATRIX: SOIL

CLIENT ID: BOTOB6 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

/Ti 3:0OE=0I^9

AM-241 3.40E-02 J 3.9E-02 4.0E-02 3.07E-02 PCUg 69.80% RICHRC5080

U-234 9.33E-01 /Jd' T 1.6E-01 2.3E-01 4.21 E-02 pCi/g 65.30% RICHRC5030

U-235 5.50E-02 /af T 4.0E-02 4.1E-02 3.54E-02 pCilg 65.30% RICHRC5030

U-238 9.91E-01 01 1.7E-01 2.4E-01 3.79E-02 pCUg 65.30% RICHRC5030

PU-238 3.29E-03 U T 1.1E-02 1.1E-02 3.10E-02 pCi/g 74.70% RICHRC5010

PU239/40 1.51E-02 U 1:9E-02 1.9E-02 2.73E-02 pCI/g 74.70% RICHRC5010

AM-241 -9.53E-03 U 4.3E-02 4.3E-02 6.65E-02 pCi/g N/A RICHRC5017

CO-60 -5.96E-04 U 2.1E-02 2.1E-02 3.65E-02 pCi/g N/A RICHRC5017

CS-137 3.42E-02 U 2.1 E-02 2.1 E-02 3.67E-02 pCUg N/A RICHRC5017

EU-152 4.34E-02 U 5.3E-02 5.3E-02 8.62E-02 pCUg N/A RICHRC5017

EU-154 1.43E-02 U 6.5E-02 6.5E-02 1.13E-01 pCi/g N/A RICHRC5017

EU-155 1.37E-02 U)rr' 3.7E-02 3.7E-02 6.28E-02 pCUg N/A RICHRC5017

U-238 3.75E-01 8.8E-02 8.8E-02 5.35E-02 pCl/g N/A RICHRC5017

STRONTIUM 2.77E-02 U 4.7E-02 4.8E-02 1.29E-01 pCilg 50.30% RICHRC5006

NI-63 3.53E+00 U 2.6E+00 7.4E+00 6.13E+00 pCI/g 82.20% RICHRC5069

Number of Results: '6'

I'A1
ll

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(D)ualiflers: U^ Analyte result < MDAADL, (^ ^^^ i) ^ ti rptChemRadSample: v3.41 `^^

J No U qualifier and result < !



uiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 81136212 MATRIX: SOIL

CLIENT ID: BOT002 DATE RECEIVED: 11/23198 2:29:00 PM

ANALYTE RESULT
COUNTING

Q ERROR( 2 s)
TOTAL

ERROR(2s) MDA/IDL
REPORT
UNIT YIELD

METHOD
NUMBEI z

^iEXCFtRC

AM-241 2.76E-02 J 3.2E-02 3.2E-02

3.1.1OE=IIZ

2.49E-02

in9l

pCVg 84.60%
--

RICHRC5080

U-234 8.15E-01 Af 3 1.3E-01 1.9E-01 3.19E-02 pCVg 77.80% RICHRC5030

U-235 3.68E-02 -01 2.8E-02 2.9E-02 2.46E-02 pCUg 77.80% RICHRC5030

U-238 7.93E-01 !,I T 1.3E-01 1.8E-01 3.33E-02 pCVg 77.80% RICHRC5030

PU-238 -1.16E-03 U 1.6E-03 1.7E-03 3.32E-02 pCUg 57.50% RICHRC5010

PU239/40 4.31E-02 3.6E-02 3.6E-02 2.93E-02 pCUg 57.50% RICHRC5010

AM-241 5.10E-02 We 2.4E-02 2.4E-02 3.42E-02 pCV9 N/A RICHRC5017

CO-60 1.23E-02 U 2.4E-02 2.4E-02 4.22E-02 pCUg N/A RICHRC5017

CS-137 7.93E-02 Wi`' 2.4E-02 2.4E-02 4.17E-02 pCUg N/A RICHRC5017

EU-152 2.55E-01 U^ 7.5E-02 7.5E-02 9.90E-02 pCVg N/A RICHRC5017

EU-154 -2.49E-02 U 6.9E-02 6.9E-02 1.17E-01 pCVg N/A RICHRC5017

EU-155 4.01E-02 U^.^ 3.4E-02 3.4E-02 5.84E-02 pCVg N/A RICHRC5017

U-238 4.74E-01 I 7.6E-02 7.6E-02 5.51 E-02 pCI/g N/A RICHRC5017

STRONTIUM 4.07E-01 J 7.7E-02 1.5E-01 1:35E-01 pCUg 56.90% RICHRC5006

NI-63 5.33E+00 U 2.6E+00 7.2E+00 6.16E+00 pCVg 85.70% RICHRC5069

Number of Results: 16

Y'Y

^ tIZLI4 S

Result s IDL When Not Detected > Quanterta Analytical Services. Inc

(C)ualifers: U• Analyte result < MDAIIDL. (1) () tiJ rptChemRadSample; v3.41

J- No U qualitier and result <



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

^l llll lll^w^'^



^iiuanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
^ ^F819983350 George Washington Way
a ^[f ^l"FDRichland, WA 99352 ^ Date
< <Qg ^^

December 22, 1998 ^ 0̂
te8[^J9b¢

Attention: Joan Kessner

SAF Number
Date First Sample Received
Number of Samples
Sample Type
SDG Number
Data Deliverable

1. Introduction

B99-002
November 23, 1998
12
Soil

W02613
21 Day Priority / 28 Day Summary

On November 23, 1998, 12-priority soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for a 21-day priority radiochemical and
chemical analysis. Upon receipt, the samples were assigned the following laboratory ID
numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL ID# BHI ID# MATRIX DATE OF RECEIPT
81136201 B0T092 Soil 11/23/98
81136202 BOT093 Soil 11/23/98
81136203 B0T094 Soil 11/23/98
81136204 B0T095 Soil 11/23/98
81136205 B0T096 Soil 11/23/98
81136206 B0T097 Soil 11/23/98
81136207 BOTOF6 Soil 11/23/98
81136208 BOTOF7 Soil 11123/98
81136209 BOTOF8 Soil 11/23/98
81136210 BOTOB5 Soil 11/23/98
81136211 BOTOB6 Soil 11123198
81136212 BOTOD2 Soil 11/23/98

/

n.'°e



^iiuanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 2

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analvses
Chromium Hexyby EPA method 7196

III. Quality Control

The analytical results for each analysis performed under SDG W02613 includes a minimum of

two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (B0T094) and sample results are within contractual

requirements. There was a matrix blank and spike analyzed with this sample batch and the

results are within the contractual requirements.

()(^(^ U;:ii
=Qwe^



Oiiuanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (B0T094) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 by method RICH-RC-5030
Sample B0T092 had a spike vial added to it instead of a tracer vial. This sample was also
analyzed as a duplicate sample. When evaluated as a matrix spike, sample B0T092 meets the
MS evaluation criteria of the contract. The LCS, batch blank, and sample results are within
contractual requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD2) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (B0T092) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, MS (B0T093), sample duplicate(B0T093)„ batch blank and sample results are
within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
12 color blanks were analyzed between CCV4 and CCV5. Not enough color blank samples
remained for a reanalysis. All the color blanks except one was insignificant. All of the QC was
acceptable. The LCS, sample duplicate (BOTOHFB), batch blank, matrix spike (BOTOFB) and

sample results are within contractual requirements.

t)A..! ^^ / ^
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I certify that this Certjficate of Analysis is in compliance with the SOW, both technically and

for completeness, for other than the conditions detailed above. Release of the data contained

in this hard copy data package has been authorized by the Laboratory Manager or a designee,

as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager

(>'V(') (12b
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C 0 E

PROJECT: W5 DATA PACKAGE: Wb;^-Vl

VALIDATOR: L-^ LAB: CQ^S DATE: li t

CASE: SDG: o-)_41

ANALYSES PERFORMED

or^
MPh./Beb

svwftk^so' 0 T.an.d^sa
sp.atra.wpy vaeo-o.eopy

q Tatd Ursnium O Ftad^22 q TrMun

SAMPLES /MATRIX

3t^T092 QdTOq, 8oTOgy ao'rO`i5 o7rC)94

pT 9 C3oTOF4 oTOF-j eo'^ov:4 tg)oT-o%5

oT ocS4 3oTo^Z

sosl

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . I0.N/A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments
I

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . ^"O-N/A

Instruments/detectors calibrated within
one year of sample analysis? . ... . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . . .. Yes No N/A

Standards NIST traceable? . . . . . . . . . . . . . . . . . . Yes No N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments: .

IJUI)i.%V-1
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3. Conti nui ng Cal i brati on . . . . . . . . . . . . . . . . . . . . . )I-N/A

Calibration checked within one week of sample analysis? ... Yes No N/A

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards NIST traceable? . ........ Yes No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes No N/A

Comments

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . ... . . . . . . . . . . Ye No N/A

Method blank results acceptable? . . . . . . . . . . . . . . Yes CO N/A

Analytes detected in method blank? . . . . . . . . . . . . .(91 No N/A

Field blank(s) analyzed? . ... . . . . . . . . . . . . . . . Yes V^o N A

Field blank results acceptable? . . . . . . . . . . . . . . . Yes No N

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: i1u "335/yI> N, -43 V-^3Y

^J`FY^pZ % ok Li 7' ms,w4,U2

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . .

:

Yes No N/A

Spike recoveries acceptable? . . . . . : . . . . . . . . . es No N A

Spike source traceable? . . . . . . . . . . . . . . . . . . Yes No

Spike source expired? . . . . . . . . ... . . . . . . . . . Yes No N

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N

Comments
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6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . q N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . .® No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes No N/A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: U-2x

Tv z3s -nJo Lcg

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . . Yes N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . Yes N/A

Chemical carrier traceable? . . . . . . . . . . . . . . . . Yes o /A

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A

Comments: Sy.,4c Us{.^ %,5^J at, d„-« q^ ur+^,..+ - '4•es.+.+

8. Duplicates . . . . . . . . . . . . . . . . . ... . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . 4) N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes ^ N/A

Transcription/Calculation Errors? . . . ... . . . . . . . . . Yes No

Comments: U214s _o4 ^„-1Sy IsS..r-- Co-^o

qyc w-' t d4FL'4 \ 7 ^ x .l• ^ U
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9. Fi el d QC Sampl es . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes No N/A

Field duplicate RPD values acceptable? . . . . . . . . . . . es No N/A

Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes 50 N A

Field split RPD values acceptable? . . . . . . . . . . . . . Yes No /

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes J%
Performance audit sample results acceptable? ... ..... Yes No N/

Comment s : 1A--ari" o(f

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . Ye No N/A

Comments:

11. Results and Detection Limits ( Levels D & E) . . . . . . . . . . q N/A

Results reported for all required sample analyses? ..... Ye No N/A

Results supported in raw data? . . . . . . . . . . . . . . . Yes No

Results Acceptable? . . . . . . . . . . . . . . . . . . . . ^ No N A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N

MDA's meet required detection limits? . . . . . . . . . . . . Yes (a N/A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes No N

Comments: cS137 -c^2 455^F8,F7

^^

ISy-PG ISS-Fd, 97,4 4^4^IqS

,A-/I (,, o. (1 0 37
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: Q1136201 MATRIX: SOIL

CLIENT ID: B0T092 DATE RECEIVED: 11/23/98 2:29:00 P

ORIG LAB SAMPLE ID : 81136201

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR ( 2 s) IDL UNIT YIELD NUMBER RESULT RPO

U-234 1.44E+00 1.6E-01 2.9E-01 2.73E-02 pCUg 75.00% RICHRC5030 2.99E+00 69.87%

U-235 7.63E-02 J 4.1E-02 4.3E-02 2.20E-02 pCVg 75.00% RICHRC5030' 1.30E-0 1 51.99%

U-238 1.22E+00 1.6E-01 2.6E-01 4.18E-02 pCI1g 75.00% RICHRC5030 2.80E+00 78.99%

STRONTIUM 4.31E+00 2.1E-01 1.3E+00 1.23E-01 pCi/g 55.10% RICHRC5006 4.06E+00 5.88%:

Number of Results: 4

Result • IDL When Not Detects Quanterra Analyticall Services, Inc

(Q)ualifiers: U• Analyte result < MDA/IDL. rptChemRadDup; v3.41 ._ /GL^

J- No U qualiFler and result < RDL. (^ (j ( ^ () 3; J(dl'(Gylf^U
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP:

LAB SAMPLE ID: •D1136212 MATRIX:

CLIENT ID: BOTOD2 DATE RECEIVED:

ORIG LAB SAMPLE ID: 81136212

W02613 16675

SOIL

11/23/98 2:29:00 P

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

AM-241 -4.94E-02 U 1.4E-01 1.4E-01 2.28E-01 pCI/g N/A RICHRC5017 5.10E-02 3094.11%

CO-60 5.47E-03 U 1.9E-02 1.9E-02 3.37E-02 pCUg N/A RICHRC5017 : 1.23E-02 77.14%

CS-137 8.93E-02 J 3.6E-02 3.6E-02 2.79E-02 pCi/g N/A RICHRC5017 7.93E-02 11.85%

EU-152 3.00E-01 7.1E-02 7.1E-02 6.88E-02 pCUg N/A RICHRC5017 2.55E-01 15.88%

EU-154 3.91 E-02 U 6.1 E-02 6.1 E-02 1.07E-01 pCi/g N/A RICHRC5017 -2.49E-02 899.98%

EU-155 2.05E-02 U 4.5E-02 4.5E-02 7.44E-02 pCi/g N/A RICHRC5017 4.01 E-02 64.99%

U-238 5.08E-01 8.8E-02 8.8E-02 4.82E-02 pCilg N/A RICHRC5017 4.74E-01 6.91%

Number of Results: 7 ,

Rasult =1DL When Not Detects Quanterra Analyticall Servicee, Inc

(0)ualifiers: U a Analyte result < MOA/IDL, rptChemRadDup; v3.41

JaNoUqualiBerandresult<ROL (1rtt) V`O79 L,^i
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 'J113621B MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME O.00E+00 U N/A N/A 2.OOE-03 mg/L N/A EPA7196

AM-241 O.00E+00 U 0.0E+00 3.5E-02 3.17E-02 pCUg 66.30% RICHRC5080

U-234 3.45E-03 U 8.3E-03 8.3E-03 1.88E-02 pCUg 102.70%: RICHRC5030

U-235 2.79E-03 U 8.3E-03 8.3E-03 2.19E-02 pCUg 102.70% RICHRC5030

U-238 -1.32E-03 U 1.3E-03 1.3E-03 2.19E-02 pCUg 102.70% RICHRC5030

PU-238 -6.88E-04 U 1.4E-03 1.4E-03 3.46E-02 pCi/g 38.60% RICHRC5010

PU239/40 4.95E-02 4.2E-02 4.3E-02 4.28E-02 pCUg 38.60% RICHRC5010

STRONTIUM -1.90E-02 U 2.5E-02 2.6E-02 7.99E-02 pCl/g 94.60% RICHRC5006

NI-63 6.05E+00 J 2.3E+00 6.6E+00 5.10E+00 pCUg 94.40% RICHRC5069

Number of Results: 9

Result s IDL When Not Detected Quanterra Analytical Services, Inc

(t])ualifiers: U - Analyte result < MDA/IDL, t ^ ^{ptChemRad8lank; v3.41
J- No U qualifier and result < RDL V^^
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BLANK RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

J113621X

SDG IRPT GRP:

MATRIX:

W02613 / 6675

SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT O ERROR(2s) ERROR(2s) MDA/IDL UN IT YIELD NUMBER

AM-241 1.18E-02 U 2.6E-02 2.6E-02 5.14E-02 pCVg 63.00% RICHRC5080

PU-238 O.00E+00 U O.OE+00 1.3E-02 1.17E-02 PCV9 76.00% RICHRC5010

PU239/40 2.93E-03 U 8.7E-03 8.7E-03 2.30E-02 PCV9 76.00e/a. RICHRC5010

AM-241 -5.64E-03 U 2.OE-02 2.OE-02 3.28E-02 pCVg N/A RICHRC5017

CO-60 2.11 E-03 U 6.OE-03 6.OE-03 1.14E-02 PCV9 N/A RICHRC5017

CS-137 -2.43E-03 U 6.5E-03 6.5E-03 1.12E-02 PCV9 N/A RICHRC5017

EU-152 -1.35E-02 U 1.8E-02 1.8E-02 2.84E-02 pCUg N/A RICHRC5017

EU-154 5.71E-03 U 1.7E-02 1.7E-02 3.21E-02 PCV9 N/A RICHRC5017

EU-155 1.20E-02 U 1.5E-02 1.5E-02 2.69E-02 pCi/g N/A RICHRC5017

U-238 9.99E-02 2.8E-02 2.8E-02 1.97E-02 PCVg N/A RICHRC5017

Number of Results: 10

Result - IDL When Not Detected Quanterra Analytical Services, Inc / ^ ^

(Q)ualifiers: U a Analyte result < MDA/IDL, rptChemRadBlank; v].41 (_^ L^/
J= No U qualifier and result < RDL `!)^̂ ^
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: J113621S MATRIX:

W02613 / 6675

SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT 0 ERROR(2s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 9.70E-01 N/A N/A 2.OOE-03 mgtL N/A 1.00E+00 97.00%

AM-241 4.92E+00 J 4.1E-01 1.0E+00 3.03E-02 PCUg 100.40% 4.52E+00 108.99%

U-234 1.48E+00 1.8E-01 3.OE-01 3.12E-02 pCUg 87.50% 1.$5E+00 90.10%

U-235 5.14E-02 J 3.3E-02 3.4E-02 2.63E-02 pCVg 87.50'/e 7.51E-02 68.46%

U-238 1.48E+00 1.8E-01 3.OE-01 2.81 E-02 pCUg 87.50% 1.72E+00 85.78%

PU239/40 2.93E+00 2.7E-01 4.8E-01 2.58E-02 pCUg 49.50% 3.38E+00 86.73%

STRONTIUM 5.98E+00 2.0E-01 2.OE+00 7.44E-02 pCUg 94.30% 6.02E+00 99.28%

NI-63 5.40E+02 8.5E+00 6.6E+01 5.09E+00 pCUg 94.30% 5.62E+02 96.06%

Number of Results: 8

Result - IDL When Not Detects
^11 01 ^11 011 2

Quanterra Analytical Services, Inc

(Q)ualiflers: U Analyte result < MDA/IDL, rptChemRadLes; v3.41

^
J No U qualifier and result < RDL



Query4 3/22/99

SDG NU SAMP NUM METHOD NAME CON ID CON LONG NAM VALUE R LAB Q VALIDATION QU
2613 B0T092 6010 METALS IC 7439-92-1 Lead 15.6
2613 60T092 7196 CR6 18540-29-9 Hexavalent Chromi 1.23
02613 B0T092 7471 HGCVAA 7439-97-6 Mercury 3.1 J
02613 B0T092 6010 METALS IC 744047-3 Chromium 187 N J
02613 BOT093 6010 METALS IC 7440-47-3 Chromium 76.9 N J
2613 B0T093 6010 METALS IC 7439-92-1 Lead 4.2
2613 B0T093 7196 CR6 18540-29-9 Hexavalent Chromi 1.12
2613 B0T093 7471 HG CVAA 7439-97-6 Mercu 0.17 J
2613 B0T094 6010 METALS IC 7440-47-3 Chromium 27.6 N J
02613 60T094 7471 HG CVAA 7439-97•6 Mercury 0.22 J
02613 60T094 6010 METALS IC 7439-92-1 Lead 4.6
02613 B0T094 7196 CR6 18540-29-9 Hexavalent Chromi 0.042
2613 B0T095 6010 METALS IC 7439-92•1 Lead 5.1
2613 B0T095 7471 HG CVAA 7439-97-6 Mercury 0.22 J
2613 801095 6010 METALS IC 7440-47•3 Chromium 49.8 N J
2613 BOT095 7196 CR6 18540-29-9 Hexavalent Chromi 0.749
2613 BOT096 6010 METALS IC 7439-92-1 Lead 6.3
2613 BOT096 7471 HG CVAA 7439-974 Mercury 1.1 J

02613 BOT096 7196 CR6 18540-29-9 Hexavalent Chromi 1
2613 BOT096 6010 METALS IC 7440-47-3 Chromium 192 N J
2613 BOT097 6010 METALS IC 744047•3 Chromium 132 N J

02613 601097 7196 CR6 18540-29-9 Hexavalent Chromi 0.961
02613 BOT097 6010 METALS IC 7439-92-1 Lead 3.6
02613 B0T097 7471 HG CVAA 7439-97-6 Mercu ry 1.2 J
2813 BOTOB5 7198 CR6 18540-29-9 Hexavalent Chromi 0.03 U
02613 BOTOBS 6010 METALS IC 7439-92-1 Lead 0.96
2613 BOT085 6010 METALS IC 7440-47-3 Chromium 3 N J
2613 BOT085 7471 HG CVAA 7439-97-6 Mercu ry 0.02 B J
2613 BOT0B6 7196 CRB 18540-29-9 Hexavalent Chrom7 0.03 U
02613 BOTOB6 7471 HG CVAA 7439-97-6 Mercu ry 0.017 U R
2613 BOT0B6 6010 METALS IC 7439-92-1 Lead 1.1
2813 BOTOB6 6010 METALS IC 7440-47-3 Chromium 2.5 N J
26133 BOTOD2 7196 CR6 18540-29-9 Hexavalent Chromi 0.03 U
2613 BOTOD2 6010 METALS IC 7440-47-3 Chromium 4.1 N J

02613 BOTOD2 7471 HG CVAA 7439-97-6 Mercury 0.02 8 J
2613 BOTOD2 6010 METALS IC 7439-92-1 Lead 1.
2613 BOTOF6 7196 CR6 18540-29-9 Hexavalent Chromi 0.297
02813 B0TOF6 7471 HG CVAA 7439-97-6 Mercu ry 0.02 B J
02613 BOTOF6 6010 METALS IC 7439-92-1 Lead 20
02613 BOTOF6 6010 METALS IC 744047-3 Chromium 33.8 N J
02613 BOTOF7 010 METALS IC 7439-92-1 Lead 4.1
2613 BOTOF7 7471 HG CVAA 7439-97$ Mercury 0.03 B J

02613 BOTOF7 6010 METALS IC 7440-47-3 Chromium 10.7 N J
2613 BOTOF7 7196 CR6 18540-29-9 Hexavalent Chromi 0.172
2613 BOTOFB 7471 HG CVAA 7439-97-8 Mercu ry 0.03 B J
2613 BOTOFB 6010 METALS IC 7440-47-3 Chromium 15.2 N J
2613 BOTOF8 7196 CR6 18540-29-9 Hexavalent Chroml 0.129

02613 80T0F8 6010 METALS IC 7439-92-1 Lead 5.3
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Query4

SDG NU SAMP NUM METHOD NAME CON ID CON LONG NAM VALUE R LAS Q ALIDATION QU
02613 BOT092 UISO PLATE AEA 15117-96-1 Uranium-235 0.13 J J
02613 BOT092 UISO PLATE AEA U-238 Uranium-238 2.8 J
02613 B0T092 UISO PLATE AEA 13966-29-5 Uranium-234 2. 99 J
02613 B0T093 UISO PLATE AEA 13966-29-5 Uranium-234 1.04 J
02613 BOT093 UISO PLATE AEA 15117-96-1 Uranium-235 0.0211 U J
02613 BOT093 UISO PLATE AEA U-238 Uranium-238 0.962 J J
02613 BOT094 UISO PLATE AEA U-238 Uranium-238 1.22 J
2613 807094 UISO PLATE AEA 13966-29-5 Uranium-234 1.17 J

W02613 80T094 UISO PLATE AEA 15117-96-1 Uranium-235 0.0665 J J
02613 B0T095 UISO PLATE AEA 13966-29-5 Uranium-234 0.832 J J
02613 B0T095 UISO PLATE AEA U•238 Uranium-238 0.827 J J
02613 B0T095 UISO PLATE AEA 15117-96-1 Uranlum-235 0.0406 J J
02613 BOT096 UISO PLATE AEA U-238 Uranium-238 1.07 J
02613 B0T096 UISO PLATE AEA 15117-96-1 Uranium-235 0.0461 J J

W02613 807096 UISO PLATE AEA 13966-29-5 IJranium-234 1.28 J
02613 BOT097 UISO PLATE AEA U-238 Uranium-238 0.829 J J
02613 BOT097 UISO PLA7E AEA 15117-96-1 Uranium-235 0.0437 J J
02613 BOT097 UISO PLATE AEA 13966-29-5 Uranlum-234 1.03 J
02613 BOTOB5 UISO PLATE AEA 15117-96-1 Uranium-235 0.0255 U J
02613 BOTOB5 UISO PLATE AEA 13966-29-5 Uranium-234 0.815 1 J

W02613 BOTOB5 UISO PLATE AEA U-238 Uranium-238 0.808 J J
02613 B070B6 UISO PLATE AEA U-238 Uranium-238 0.991 1 J
02613 BOTOB6 UISO PLATE AEA 13966-29-5 Uranium-234 0.933 J J
02613 BOTOB6 UISO PLATE AEA 15117-96-1 Uranium-235 0.055 J
02613 BOTOD2 UISO PLATE AEA U-238 Uranium-238 0.793 J J
02613 BOTOD2 UISO PLATE AEA 13966-29-5 Uranium-234 0.815 J J
02613 BOTOD2 UISO PLATE AEA 15117-96-1 Uranium-235 0.0368 J J

W02613 BOTOF6 UISO PLATE AEA 15117-96-1 Uranium-235 0.0561 J J
2613 BO70F8 UISO PLATE AEA 13966-29-5 Uranium-234 1.15 J

02613 BOTOF6 UISO PLA7E AEA U-238 Uranium-238 1.16 J
W02613 BOTOF7 UISO PLATE AEA U-238 Uranium-236 1.33 J
W02613 BOTOF7 UISO PLATE AEA 15117-96-1 Uranium-235 0.0609 J J
02613 BOTOF7 UISO PLATE AEA 13966-29-5 Uranium-234 111111 1.53 J
02613 BOTOF8 UISO PLATE AEA 13966-29-5 Uranium-234 1.14 J
2613 BOTOFB UISO PLATE AEA U-238 Uranlum-238 1.05 J

026133 BOTOF8 UISO PLATE AEA 15117-96-1 Uranium-235 0.0317 U J

3/22/99
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Query4 3/22/99

SDG NU SAMP NUM METNOD NAME CON ID ON LONG NAM ALUE R LAB Q ALIDATION QU

02613 BOTOD2 PUISO PLATE AE PU-239/240 Plutonium-239/240 0.0431 J

W02613 BOTOFB PUISO PLATE AE PU-239/240 Plutonium-239/240 0.0381 J

Page 1
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SDG NU SAMP NUM METHOD NAME CON ID ON LONG NAM ALUE R LAB Q ALIDATION QU

02613 B0T092 PUISO PLATE AE 13981-16-3 Plutonium-238 0.355 J

02613 B0T093 PUISO PLATE AE 13981-16-3 Plutonium-238 0.0147 U J

02613 BOT094 PUISO PLATE AE 13981-16-3 Plutonium-238 0.0342 J
02613 BOT095 PUISO PLATE AE 13981-16-3 Plutonium-238 0.0162 U J

02613 B0T096 PUISO PLATE AE 13981-16-3 Plutonium-238 0.186 J

02613 BOT097 PUISO PLATE AE 13981-16-3 Plutonium-238 0.244 J

W02613 BOTOB5 PUISO PLATE AE 13981-16-3 Plutonium-238 0.0107 U J

02613 BOTOB6 PUISO PLATE AE 13981-16-3 Plutonium-238 0.00329 U J
02613 BOTOD2 PUISO PLATE AE 13981-16-3 Plutonium-238 -0.00116 U J

02613 BOTOF6 PUISO PLATE AE 13981-16-3 Plutonium-238 0 U J

02613 BOTOF7 PUISO PLATE AE 13981-16-3 Plutonium-238 -0.00114 U J

02613 BOTOF8 PUISO PLATE AE 13981-16-3 Plutonium-238 0 U J

3/22/99
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Query4

SDG NU SAMP NUM METHOD NAME CON ID CON LONG NAM ALUE R LAB Q ALIDATION QU

02613 BOTOBS GAMMA GS U-238 Uranium-238 0.358 J

02673 BOTOB6 GAMMA GS U-238 Uranium-238 0.375 J

02673 BOTOD2 GAMMA GS U-238 Uranium-238 0.474 J

3122/99
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Date: 22 January 1999
To: Bechtel Hanford Inc. (technica4 representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,

116-8-14
Subject: Inorganics - Data Package No. W02613-QES (SDG No. W02613)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02613-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

B0T092 (116-B-11) 11/19/98 Soil C See note t

B0T093 (116-e-11) 11/19/98 Soil C See note 1

B0T094 (116-13-11) 11/19/98 Soil C See note 1

B0T095 (116-13-11) 11/19/98 Soil C See note 1

B0T096 (116-8-11) 11/19/98 Soil C See note 1

B0T097 (116-B-11) 11/19/98 Soil C See note 1

BOTOF6 (116-8-14) 11/23/98 Soil C See note 1

BOTOF7 (116-13-14) 11/23/98 Soil C See note 1

BOTOF8 (116-8-14) 11/23/98 Soil C See note 1

BOTOB5 (116-B-13) 11/23/98 Soil C See note 1

BOTOB6 (116-B-13) 11/23/98 Soil C See note 1

BOTOD2 (116-B-13) 11/23/98 Soil C See note 1

1- ICP metals ( total chromium and lead): Mercurv 174711: Chrome VI 171961

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification .
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Analytical holding time for ICP metals, mercury and chrome VI were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 28 days for mercury and 30 days for
chromium VI.

All holding times were acceptable.

• Blanks

Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and. analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.
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• Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to a matrix spike recovery of -197.4%, all undetected mercury results
(BOTOB6 ( 116-B-13)) were rejected and flagged "UR" and all detected mercury
results ( B0T092 ( 116-B-11), B0T093 ( 116-B-11), B0T094 (116-8-11), B0T095
(116-B-11), B0T096 ( 116-B-11), BOT097 ( 116-B-11), BOTOF6 ( 116-B-14),
BOTOF7 ( 116-8-14), BOTOF8 ( 116-B-14), BOTOB5 (116-B-13), and BOTOD2
(116-8-13)) were qualified as estimates and flagged "J"

Due to a matrix spike duplicate recovery of 148%, all mercury results in
samples 801092 ( 116-B-11), B01093 ( 116-B-11), B0T094 ( 116-8-11), B01095
(116-B-11), B0T096 ( 116-B-11), B0T097 ( 116-B-11), BOTOF6 ( 116-B-14),
BOTOF7 ( 116-B-14), BOTOF8 ( 116-B-14), BOT0B5 (116-B-13), and BOTOD2
( 116-13-13) were qualified as estimates and flagged "J".

Due to a matrix spike duplicate recovery of 66%, all chrome ( total) results were
qualified as estimates and flagged "J".

All other accuracy spike recovery results were acceptable

• Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".
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Due to a laboratory duplicate RPD outside QC limits (200%), all mercury results
in samples BOT092 ( 116-B-11), BOT093 ( 116-B-11), BOT094 ( 116-B-11),
B0T095 ( 116-B-11), B0T096 ( 116-B-11), and BOT097 ( 116-B-11), were
qualified as estimates and flagged "J".

Due to a laboratory duplicate RPD outside QC limits (30.9%), all chrome ( total)
results were qualified as estimates and flagged "J".

All other laboratory duplicate recovery results were acceptable.

Two pair of field duplicate samples (samples BOTOB5 (116-B-13)/BOTOB6 (116-
B-13) and BOTOF7 (116-B-14)/BOTOF8 (116-B-14)) were submitted to QES for
analysis. The duplicate sample results were compared using the validation
guidelines for determining the RPD between a sample and its duplicate. The
RPD for chrome (total) in sample duplicate pair BOTOF7 (116-B-14)/BOTOF8
(116-B-14) was outside QC limits. Under the BHI statement of work, no
qualification is required. All other field duplicate results were acceptable.

• Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.

• Completeness

Data package No. W02613-QES (SDG No. W02613) was submitted for validation
and verified for completeness. The completion percentage was 98%.

MAJOR DEFICIENCIES

Due to a matrix spike recovery of -197.4%, the mercury result in sample BOTOB6
(116-B-13), were rejected and flagged "UR". Rejected data is unusable and should
not be reported.
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MINOR DEFICIENCIES

Due to a matrix spike recovery of -197.4% and a matrix spike duplicate recovery
of 148%, all detected mercury results (samples BOT092 ( 116-B-11), BOT093 (116-
B-11), B0T094 ( 116-B-11), BOT095 ( 116-B-11), 601096 ( 116-B-11), BOT097
(116-B-11), BOTOF6 ( 116-B-14), BOTOF7 ( 116-B-14), BOTOF8 ( 116-B-14), BOTOB5
(116-B-13), and BOT0D2 ( 116-B-13)) were qualified as estimates and flagged "J" .
Due to a matrix spike duplicate recovery of 66%, all chrome ( total) results were
qualified as estimates and flagged "J°. Due to a laboratory duplicate RPD outside
QC limits (200%), all mercury results in samples BOT092 ( 116-B-11), BOT093
(116-B-11), B0T094 ( 116-B-11), BOT095 ( 116-B-11), BOT096 ( 116-B-11), and
BOT097 ( 116-B-11), were qualified as estimates and flagged "J". Due to a
laboratory duplicate RPD outside QC limits (30.9%), all chrome ( total) results were
qualified as estimates and flagged "J". Data flagged "J" is an estimate, but under
the BHI validation SOW, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error
associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02613 REVIEWER: DATE: 1/22/99 PAGE-J_OF-j-
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Mercury R BOTOB6 MS recovery

Mercury J BOT092 ( 116-B-11) MS/MSD
BOT093 ( 116-B-11) recovery
BOT094 ( 116-B-11)
BOT095 ( 116-B-11)
BOT096 ( 116-B-11)
BOT097 ( 116-B-11)
BOTOF6 ( 116-B-14)
BOTOF7 ( 116-B-14)
BOTOF8 ( 116-B-14)
BOTOB5 ( 116-B-13)
BOTOD2 ( 116-B-13)

Chromium (total) J All MSD recovery

Mercury J BOT092 (116-B-11) RPD
B0T093 ( 116-B-11)
B0T094 ( 116-B-11)
BOT095 ( 116-B-11)
BOT096 ( 116-B-11)
BOT097 ( 116-B-11)
BOTOF6 ( 116-B-14)
BOTOF7 ( 116-B-14)
BOTOF8 ( 116-B-14)
BOTOB5 ( 116-B-13)
BOTOD2 ( 116-B-13)

Chromium ( total) J All RPD
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG) Page_1 of_7

.^.+
F.I

Project: BECHTEL-HANFORD

Labwet : QurRqn

Gea 811)(11• W02613

Samplal8mhar. BOT092 BOT093 B0T094 BOT095 BOT096 B0T097 BOTOF6 BOTOF7 BOTOFB BOTOB5 80T066 BOTOD2

Location Al IDeep) A21Deep) A31Daep1 8410eepl 851des I B61Deep1 A31Shallowl A41Shallowl A41Shallowl Al (Shallowl Al IShallowl A21Shallowl

Remerka Duplicate Duplicate

sample Data 11/19/98 11/19/98 11/19/98 11/19/98 11/19/98 11/19/98 11/23/98 11/23/98 11/23/98 11/23/99 11/23/98 11/23/98

Inorgerics TDL IM.J1 Q Baault Q DMwN 0 BewN Q 11a.it Q Rer.dt Q MaL Q IMwa Q hwia Q Raault Q Reau11 Q RewA Q

Chronwwn VI 0.1 1.23 1.12 0.042 0.749 1 0.961 0.297 0.172 0.129 0.03 U 0.03 U 0.03 11.1

Merwry 0.05 3.1 J 0.17 J 0.22 J 0.22 J 1.1 J 1.2 J 0.02 J 0.03 J 0.03 1 0.02 J 0.017 UR 0.02 J

Chrarrwm ITatap 0.5 187 J 78.9 J 27.6 J 49.8 J 192 J 132 J 33.6 J 10.7 J 15.2 J 3 J 2.5 J 4.1 J

LaW 2 15.6 4.2 4.6 5.1 8.3 3.6 20 4.1 5.3 0.96 1.1 1.5



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Katrix (soil/water): SOIL_
Level (low/med): LOW
W Solids: 9379

EPA SAMPLE NO.

Contract: 550.186
I BOT092

SAS No.: _`SG No.: 61
i=a Sample ID: 19515--U6i^

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 erNcury 3.1
7440-47-3
7439-92-1

Chromium

Lead
187

15.6

olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

M

ZT
P
P

^I l

Texture:
Artifacts:

SW-846

000012



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

,ab Name: QUANTERRA MO
,ab Code: ITMO Case No.:
latrix (soil/water): SOIL_
,evel (low/med): LOW
. Solids: 95-7

EPA SAMPLE NO.

Contract: 550.186
I
`

B0T093

SAS No.: sfiG No.: W02613
-^,ab Sample ID: 19515-=-

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

-

Analyte Concentration C Q

439-97-6 Mercury
- -7440-47-3

7439-92-1

_
Chromium
Lead

76.9
4.2

_
_ --W

Dlor Before:
Dlor After:

Dmments:

Clarity Before:
Clarity After:

ly

Z!V T
P
P

e

6-

I

jI Z^if

Texture:
Artifacts:

SW-846



U.S. EPA - CLP

1 EPA SAMPLE NO.
- -' INORGANIC ANALYSES DATA SHEET 1 I

Lab Name: QUANTERRA MO Contract: 550.186
BOT094

Lab Code: ITMO i7ase o.: SAS No.: -MG No.: 1
Matrix (soil/water): SOIL Lab Sample ID: 19515--=-
Level (low/med): LOW - Date Received: 11/23/98
% Solids: 9576

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7 43 9 -9 7-6- erclury .2
7440-47-3
7439-92-1

Chromium
Lead -

27.6
4.6

_

'olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

M

P

_ ^IZ2I^f

Texture:
Artifacts:

F -
SW-846

00 0 014



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

` BOT095 I
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Z'ase No.: SAS No.. SUG No.: 2 3
Natrix (soil/water): SOIL -LT Sample ID: 19515- 4
Level (low/med): LOW Date Received: 11/23/98
^ Solids: 967.

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury 0.27
-7440-47-3

7439-92-1

_
Chromium
Lead -

49.8
5.1

_ -_fT

M

Z'V S

P

_ 1I2L( t1

olor Before: Clarity Before: Texture:
olor After: Clarity After: Artifacts:

omments:

IIN
SW-846

v
llk^'^



U.S. EPA - CLP

1 EPA SAMPLE NO..
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Z°ase No.:
Matrix (soil/water): SOIL
Level (low/med): LOW
W Solids: 967r

Contract: 550.186 1

B0T096

SAS No.: SfSG No.: W02613
-Lab Sample ID: 19515--=

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

4 -97- Mercury 1.1
7440-47-3
7439-92-1

-
Chromium
Lead -

192
6.3

_
_ -_N-

:olor Before:
:olor After:

'omments:

Clarity Before:
Clarity After:

CV
P
P

s

ev-

I
I z^9s

Texture:
Artifacts:

FORM - I
SW-846

OCCO3.6
V ^'



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

'Jab Name: QUANTERRA MO Contract: 550.186
1 B0T097

^ab Code: ITMO ^!ase No.: SAS No.: =G No.: W02613
4atrix (soil/water) : SOIL_ -f,aT^ Sample ID: 19515-tSUT--
:.evel (low/med): LOW Date Received: 11/23/98
k Solids: 9576

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

43 - -6 Mercury 1. _
--7440-47-3

7439-92-1
Chromium
Lead

132
3.6

_ --IT

olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

M

V 3^Z`
P
P

_ ^

.

- ^fz^S1

Texture:
Artifacts:

SW-846

\l(ili0l.I ^ • I`



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

jab Name: QUANTERRA MO
,ab Code: ITMO 7ase No.:
Satrix (soil/water): SOIL
,evel (low/med) : LOW -
c Solids: 94^

EPA SAMPLE NO.

Contract: 550.186
1 BOTOF6

SAS No.: -S5G No.: W0 2 613
-Za Sample ID: 19515-bb'T

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

4 9- -6 Mercury B
7440-47-3
7439-92-1

_
Chromium_
Lead

33.6
20.0

_ --^_

olor Before:
olor After:

Clarity Before:
Clarity After:

omments:

M

-Cv J
P_ S
P

12+1

Texture:
Artifacts:

SW-846

(i001(}1s



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Z`ase o.:
Matrix (soil/water): SOIL
Level (low/med): LOW -
% Solids: 9379

I BOTOF7
Contract: 550.186
SAS No.: SbG No.: 1

I

--LaT^ Sample ID: 19515=365-
Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

4 -6 ercury 0.0 IN
-7440-47-3

7439-92-1
Chromium
Lead

10.7
4.1

_ -N

'olor Before:
olor After:

Clarity Before:
Clarity After:

omments:

M

'CV T
P T
P

l ZZ^t9

Texture:
Artifacts:

SW-846

0
^'

(^'(i () 1J



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO Z°ase No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 92-.U

ALYSES DATA SHEET

Contract: 550.186
I B0TOF8

SAS No.: -MG No.: W02613
-Lab Sample ID: 19515=bUT--

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury . $
7440-47-3
7439-92-1

_
Chromium_
Lead

15.2
5.3

olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

M

ZT

P

I2tiy49

Texture:
Artifacts:

SW-846

(i (i 01(i 02,0 lj ^'^



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Zase o.:
4atrix (soil/water): SOIL
evel (low/med): LOW

k Solids: 92716

I I
Contract: 550.186

BOTOB5

SAS No.: SUG No.: 1
aT Sample ID: 19515--U6-

Date Received: 11/23/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

74 9-9 - erclury 0. -of S
-7440-47-3

7439-92-1
Chromium
Lead -

3.0
U .96 -
^
- -

olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

IM

?7V

P

FW-

1 Zti11'

Texture:
Artifacts:

- I
SW-846

..^^
(^O(; O.1



U.S. EPA - CLP

1 EPA SAMPLE NO.
"`-- INORGANIC ANALYSES DATA SHEET

I I
Lab Name: QUANTERRA MO Contract: 550.186

BOTOB6

Lab Code: ITMO 'Case o.: SAS No.: -OG No.: W02613
Matrix (soil/water): SOIL ---la7E Sample ID: 19515--DTI--
Level (low/med): LOW - Date Received: 11/23/98
% Solids: 9477

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

74 9-J - erlCuly 0.0^7 U
7440-47-3
7439-92-1

_
Chromium_
Lead

2.5
1.1

Color Before:
Color After:

Comments:

Clarity Before:
Clarity After:

M

P
P

- ^N

Texture: _
Artifacts:

SW-846

000022



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET -

I I
,ab Name: QUANTERRA MO Contract: 550.186

BOTOD2

,ab Code: ITMO Z°ase No.: SAS No.: -bG No.: 1
latrix (soil/water): SOIL_ Lab Sample ID: 19515-012
,evel (low/med): LOW Date Received: 11/23/98
r Solids: 93716

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

4- 6 erclury . $
-7440-47-3

7439-92-1
Chromium
Lead -

4.1
1.5

_ _^

olor Before:
olor After:

omments:

Clarity Before:
Clarity After:

M

Z'tT T
P
P

- l1t^19

Texture:
Artifacts:

SW-846

l/lil_/0h.a



^iiuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland SDG: /RPT GRP:

81136201 MATRIX:

B0T092 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR ( 2s) ERROR ( 2 s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 1.23E+00 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 2.99E+00

U-235 0E-01

U-238 2.80E-+'Og

PU-238 3.55E-01

PU239/40 1.13E+01

AM-241 1.52E+00

CO-60 3.67E+01

CS-137 9.39E+01

EU-152 2.67E+02

EU-154 4.03E+01

EU-155 1.82E+00

U-238 9.72E-01

STRONTIUM 4.06E+00

NI-63 1.57E+03

2.5E-01 5.4E-01 3.49E-02 pCi/g

J 5.2E-02 5.6E-02 2.61 E-02 pCi/g

2.4E-01 5.1 E-01 3.25E-02 pC11g

1.5E-01 1.8E-01 4.57E-02 pCi/g

8. 1 3.0E+00 9.02E-02 pCUg

2.4E-01 2.4E-01 2.24E-01 pC1/g

3.7E+00 3.7 8.53E-02 pCi/g

9.4E+00 9.4E+00 .84E-01 pCi/g

2.7E+01 2.7E+01 4.64 pCUg

4.1 E+00 4.1 E+00 3.14E-01 1ig

3.8E-01 3.8E-01 4.81 E-01 pCUg

2.6E-01 2.6E-01 3.21 E-01 pCi/g

2.1 E-01 1.2E+00 1.38E-01 pCi/g

1.6E+01 1.8E+02 6.43E+00 pCi/g

Number of Results: 16!

79.80"/n

79.80"/u

79.80%

25.20%

25.20%

N/A

N/A

N/A

N/A

N/A

75.80%

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

Result = IDL When Not Detected Quanterra Analytical Services, Inc

( O)ualifiers: U Analyte result 9 MDA/IDL, (1(^ M^'}, rptChemRadSample; v3.41
J No U qualifier and result < -F '



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE 10: 81136202 MATRIX:

CLIENT ID: B0T093 DATE RECEIVED:

W02613 / 6675

SOIL

11/23198 2:29:00 PM

COUNTING
ANALYTE RESULT Q ERROR ( 2 s)

TOTAL
ERROR (2s)

REPORT
MDA/IDL UNIT YIELD

METHOD
NUMBER

HEXCHROME 1.12E+00 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-2 1.04E+00 1.4E-01 2.2E-01 2.73E-02 pCUg 85.40% RICHRC5030

U-235 11 E-02 U 2.2E-02 2.2E-02 3.11 E-02 PCi/g 85.40% RICHRC5030

U-238 9.62 - J 1.4E-01 2.OE-01 3.51 E-02 PCVg 85.40% RICHRC5030

PU-238 1.47E-02 U 2.1E-02 2.1 E-02 1.99E-02 pCUg 61.70% RICHRC5010

PU239/40 1.37E+00 2. 1 3.2E-01 3.35E-02 pCi/g 61.70% RICHRC5010

AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 PCVg N/A RICHRC5017

CO-60 2.61 E+00 2.7E-01 2. 3.02E-02 pCVg N/A RICHRC5017

CS-137 • 2.70E+01 2.7E+00 2.7E+00 11 E-02 pCUg N/A RICHRC5017

EU-152 1.94E+01 2.OE+00 2.0E+00 1.72 - PCI/g N/A RICHRC5017

EU-154 2.33E+00 2.8E-01 2.8E-01 1.11 E-01 N/A RICHRC5017

EU-155 1.21E-01 U 1.1 E-01 1.1 E-01 1.82E-01 pCi/g A RICHRC5017

U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01 pCVg N/A HRC5017

STRONTIUM 2.56E+00 1.6E-01 7.9E-01 1.10E-01 pCVg 56.50% C5006

NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCVg 77.90% RICHRCS

Number of Results: '16

^
`I^S^t1

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualiflers: U - Analyte result ^ MDA/IDL, C L0 0 A"„J rptChemRadSample; v3.41

^
J= No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 81136203 MATRIX:

CLIENT ID: B0T094 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR ( 2s) ERROR ( 2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.20E-02 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-23 1.17E+00 1.6E-01 2.4E-01 2.37E-02 pCVg 81;00°le RICHRC5030

U-235 . E-02 J 3.7E-02 3.9E-02 2.37E-02 PC^9 81.00"c RICHRC5030

U-238 1.22E+ 1.6E-01 2.5E-01 2.08E-02 PCN 81.00% RICHRC5030

PU-238 3.42E-02 .8E-02 2.9E-02 2.32E-02 pCUg 54.50% RICHRC5010

PU239/40 1.60E+00 1:9 - 3.3E-01 1.56E-02 pCUg 54.50% RICHRC5010

AM-241 8.02E-02 U 8.OE-02 E-02 1.31 E-01 pCVg N/A RICHRC5017

CO-60 1.35E+00 1.4E-01 1.4E- 2.51E-02 pCVg N/A RICHRC5017

CS-137 1.38E+01 1.4E+00 1.4E+00 . -02 pCi/g N/A RICHRC5017

EU-152 1.72E+01 1.7E+00 1.7E+00 1.29E-01 Ci/g N/A RICHRC5017

EU-154 2.39E+00 2.7E-01 2.7E-01 9.18E-02 pCi/g N/A RICHRC5017

EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.43E-01 pCi/g N/ IC C5017

U-238 5.60E-01 1.1E-01 1.tE-01 8.96E-02 pCi/g N/A HRC5017

STRONTIUM 1.40E+00 1.3E-01 4.5E-01 1.34E-01 pCUg 47.70% RICHR

. a ptiemptescas

Number of Results: 16 .

^K,

^I 19 Iu f

' Result = IDL When Not Detected Quanterra Analytical Services, Inc

(0)ualifiers: U- Analyte result < MDA/IDL. ^J 0^' "^V rptChemRadSample; v3.41
J= No U qualifier and result ^

-aD4$k2



^i^uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 81136204 MATRIX:

CLIENT ID: BOT095 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 7.49E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-234 8.32E-01 J 1.4E-01 2.OE-01 3.56E-02 pCUg 76.40% RICHRC5030
U-235 E-02 J 3.2E-02 3.3E-02 2.99E-02 pCi/g 76.40% RICHRC5030
U-238 8.27E-0 1.4E-01 2.0E-01 3.20E-02 pCi/g 76.40% RICHRC5030
PU-238 1.62E-02 U 2.5E-02 2.5E-02 4.02E-02 pCUg 35.20% RICHRC5010
PU239/40 1.75E+00 2.5 - 4.2E-01 4.01E-02 pCUg 35.20% RICHRC5010
AM-241 1.80E-01 6.2E-02 .2E-02 8.19E-02 pCUg N/A RICHRC5017
CO-60 3.37E+00 3.5E-01 3.5 - 3.24E-02 pCi/g N/A RICHRC5017
CS-137 2.35E+01 2.4E+00 2.4E+00 9E-02 pCUg N/A RICHRC5017
EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E- pCUg N/A RICHRC5017
EU-154 3.93E+00 4.4E-01 4.4E-01 1.17E-01 N/A RICHRC5017
EU-155 1.70E-01 1.1E-01 1.1 E-01 1.64E-01 pCVg RICHRC5017

U-238 6.03E-01 1.3E-01 1.3E-01 1.21E-01 pCUg N/A 5017
STRONTIUM 2.44E+00 1.5E-01 7.8E-01 t;24E-01 pCUg 63.20% C5006

NI-63 2.61E+02 8.2E+00 3.7E+01 8.41E+00 pCllg 57.200/, RICHRCS

Number of Results: 16 ;

el"^

Result = n7L When Not Detected Quanterra Analytical Servi
(Q)ualifiers: U = Analyte result < MDA/IDL, (i 0 '277 rptChemRadSample; v3.41

J= No U qualifier and result <



4^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA; Richland SDG: IRPT GRP:

LAB SAMPLE ID: 81136205 MATRIX:

CLIENT ID: 80T096 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29;00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAlIDL UNIT YIELD NUMBER

HEXCHROME 1.OOE+00 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 1.28E+00 1.9E-01 2.9E-01 4.OOE-02 pCi/g 62.10% RICHRC5030

U-235 1E-02 J 3.6E-02 3.7E-02 3.08E-02 pCUg 62.10% RICHRC5030

U-238 1.07E+ 1.7E-01 2.5E-01 3.60E-02 pCUg 62.10% RICHRC5030

PU-238 1.86E-01 1.0E-01 1.1E-01 5.38E-02 pCl/g 23.70'!o RICHRC5010

PU239140 6.04E+00 5. 1 1.SE*00 7.14E-02 pCJ9 23.70°!o RICHRC5010

AM-241 5.73E-01 2.9E-01 2.9E-01 4.47E-01 pCi/g N/A RICHRC5017

CO-60 1.45E+01 1.5E+00 1. 0 6.76E-02 pCi/g N/A RICHRC5017

CS-137 7.04E+01 7.OE+00

7.OE+00

.44E-01 pCi/g N/A RICHRC5017

EU-152 1.54E+02 1.5E+01 1.5E+01 3.63 pCUg N/A RICHRC5017

EU-154 1.82E+01 1.9E+00 1.9E+00 2.47E-01 i/g N/A RICHRC5017

EU-155 7.98E-01 U 3.1E-01 3.1E-01 4.45E-01 pCi/g /A RICHRC5017

U-238 6.04E-01 1.1E 01 1.1EA1 2.42E Ot pCilg N/A RI RC 7

STRONTIUM 3.94E+00 2.0E-01 1.2E+00 1,20E-01 pCi/g 56.50°o C5006

NI-63 8.70E+02 1.2E+01 1.0E+02 6.65E+00 pCi/g 72.40°!o ICHRC

Number of Results:

Result = IDL When Not Detected Quanterra Analytical Services, Inc
^

((2)ualiFlars: U w Analyls result < MDAJIDL. rptChemRadSample; v3.41

J a No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Rlchland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: .81136206 MATRIX: SOIL

CLIENT ID: B0T097 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING
ANALYTE RESULT Q ERROR (2s)

TOTAL
ERROR (2s)

REPORT
MDA/IDL UNIT YIELD

METHOD
NUMBER

HEXCHROME 9.61 E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 1.03E+00 1.6E-01 2.4E-01 2.99E-02 pCi/g 64:20'/e RICHRC5030

U-235 7E-02 J 3.5E-02 3.6E-02 3.50E-02 pCi/g 64.20% RICHRC5030

U-238 8.29E- J 1.5E-01 2.1E-01 3.50E-02 pCUg 64.20% RICHRC5030

PU-238 2.44E-01 7.5E-02 8.5E-02 2.85E-02 pCi/g 59.30% RICHRC5010

PU239/40 6.98E+00 4: 1 1.2E+00 1.54E-02 pCI/g 59.30"e RICHRC5010

AM-241 6.61 E-01 3.0E-01 3.0E-01 3.86E-01 pCUg N/A RICHRC5017

CO-60 1.62E+01 1.6E+00 1.6 5.10E-02 pCUg N/A RICHRC5017

CS-137 6.27E+01 6.3E+00 6.3E+00 01E-01 pCUg N/A RICHRC5017

EU-152 5.36E+01 5.4E+00 5.4E+00 2.53 - pCUg N/A RICHRC5017

EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01 N/A RICHRC5017

EU-155 3.65E-01 U 2.1E-01 2.1E-01 2.71E-01 pCi/g /A RICHRC5017

U-238 6.45E-01 1.7E-01 1.7E-01 1.76E-01 pCi/g N/A RCS

STRONTIUM 2.53E+00 1.7E-01 7.5E-01 1.23E-01 pCf/g 48.90% 5006

NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00 pCVg 75.00°/u CHRC

Number ot Results: 16

1 1I^f
lll

Result = IDL When Not Detected Quanterra Analytical Services,
Inc^

(o)ualifen: U Analyte result < MDA/IDL, ^ i^l ^ i (.)a..9 rptChemRadSample; v3.41
J No U qualifier and result <
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 81136207 MATRIX: SOIL

CLIENT ID: BOTOF6 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 2.97E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-2 1.15E+00 1.6E-01 2.5E-01 3.56E-02 pCUg 72.70"/o RICHRC5030

U-235 61E-02 J 3.6E-02 3.8E-02 2.87E-02 pCi/g 72.70% RICHRC5030

U-238 1.16 1.6E-01 2.5E-01 3.56E-02 pCUg 72.70% RICHRC5030

PU-238 0.00E+00 U 0.0E+00 1.4E-02 1.27E-02 pCVg 72.20% RICHRC5010
PU239/40 3.70E-01 8. 1.0E-01 1.88E-02 pCUg 72.20% RICHRC5010

AM-241 4.14E-02 U 5.1E-02 5.1E-02 8.65E-02 pCl/g N/A RICHRC5017

CO-60 4.62E-02 U 1.8E-02 1.8 3.30E-02 pCgg N/A RICHRC5017

CS-137 9.55E-01 1.1E-01 1.1E-01 05E-02 pCUg N!A RICHRC5017
EU-152 4.43E+00 4.6E-01 4.6E-01 7.57 pCi/g N/A RICHRC5017

EU-154 1.91E-01 U 9.1E-02 9.1E-02 1.07E-01 N/A RICHRC5017

EU-155 2.77E-02 U 5.1E-02 5.1E-02 8.27E-02 pCi/g /A RICHRC5017

U-238 6.32E-01 9.2E-02 9.2E-02 4.98E-02 pCgg N/A RIC RC 17

STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 pCVg 59.70% C5006
NI-63 3.95E+00 U 2.7E+00 8.0E+00 6.37E+00 pCilg 75.50e/u I HRC

Number of Results: ,18

Result a IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U a Analyte result < MDAIIDL, ( ^ / t ( ^ ( ) 3J rptChemRadSample; v3.41

^
J- No U qualifier and result < ,' 1
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Rfchland SDG: /RPT GRP:

LAB SAMPLE ID: 81136208 MATRIX:

CLIENT ID: BOTOF7 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING
ANALYTE RESULT Q ERROR (2s)

TOTAL
ERROR ( 2s)

REPORT
MDA/IDL UNIT YIELD

METHOD
NUMBER

HEXCHROME 1.72E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-234 1.53E+00 2.1E-01 3.0E-01 3.50E-02 pCl/g 59.10% RICHRC5030

U-235 E-02 J 4.2E-02 4.3E-02 3.74E-02 pCUg 59.10% RICHRC5030

U-238 33E+ 7.9E-01 2.7E-01 5.87E-02 pCVg 59.10% RICHRC5030

PU-238 1.14E-03 U 1.6E-03 1.6E-03 3.25E-02 pCi/g 57.70% RICHRC5010

PU239/40 5.97E-03 U 1. 1.4E-02 3.25E-02 pCUg 57.70% RICHRC5010

AM-241 7.83E-03 U 3.7E-02 .7E-02 5.88E-02 pCUg N/A RICHRC5017

CO-60 2.31 E-02 U 1.3E-02 1.3 - 2.46E-02 pCVg N/A RICHRC5017

CS-137 5.80E-01 6.8E-02 6.8E-02 7E-02 pCi/g N/A RICHRC5017

EU-152 1.68E-01 U 5.6E-02 5.6E-02 7.07 - pCUg N/A RICHRC5017

EU-154 1.01E-02 U 4.2E-02 4.2E-02 7.34E-02 N/A RICHRC5017

EU-155 8.70E-02 U 3.4E-02 3.4E-02 5.61E-02 pCilg A RICHRC5017

U-238 8.05E-01 9.6E-02 9.6E-02 3.84E-02 pCi/g N/A RC

STRONTIUM 1.21 E-01 U 6.0E-02 7.OE-02 1,43E-01 pCUg 52.30% C5006

NI-63 2.71E+00 U 3.2E+00 8.7E+00 8.05E+00 pCi/g 68.60% RICHRC

Number of Results: ,16

Plycq
^j

Iqlll

Result • IDL When Not Detected Quanterra Analytical Services, Inc

(a)ualiRers: U - Analyte result < MDA/IOL, (j 0 0) 031 rptChemRadSample; v3.41

^

J= No U qualiRer and result <
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81136209

BOTOF8

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED: 11/23/98 2:29:00 PM

W02613 16675

SOIL

COUNTING. TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2 s) ERROR( 2 s) MDA/IDL UNIT YIELD NUMBER

HEXCHRCME 1.29E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 1.14E+00 1.7E-01 2.5E-01 3.39E-02 pCi/9 68.80% RICHRC5030
U-235 17E-02 U 3.0E-02 3.0E-02 4.OOE-02 pCi/g 68.80% RICHRC5030

U-238 1.05E+ 1.6E-01 2.4E-01 3.86E-02 pCi/g 68.80% RICHRC5030
PU-238 O.00E+00 U O.0E+00 2.3E-02 2.06E-02 pCi/g 56.50% RICHRC5010

PU239/40 3.81E-02 3. 2 3.5E-02 2.06E-02 pCilg 56.50% RICHRC5010
AM-241 1.49E-02 U 2.9E-02 2.9E-02 4.25E-02 pCi/g N/A RICHRC5017

CO-60 7.37E-03 U 1.6E-02 1. 2.79E-02 pCi/g N/A RICHRC5017

CS-137 6.20E-01 7.5E-02 7.5E-02 .61 E-02 pCilg N/A RICHRC5017

EU-152 2.48E-01 U 6.7E-02 6.7E-02 8.44 - pCi/g N/A RICHRC5017
EU-154 2.39E-02 U 4.4E-02 4.4E-02 7.81E-02 N/A RICHRC5017
EU-155 6.15E-02 U 3.5E-02 3.5E-02 5.93E-02 pCi/g /A RI HRC5017
U-238 8.85E-01 1.1E-01 1.1 E-01 4.49E-02 pCUg N/ RICHRC5017

STRONTIUM 1.40E-01 J 5.8E-02 7.2E-02 1.28E-01 pCi/g 52. 0% RC5006
NI-63 5.22E+00 U 2.8E+00 8.OE+00 6.45E+00 pCi/g 77.10% RICHRC

Number of Results: 716 !

"^'^5Is9

Result = IUL When Not oetected

(Q)ualiflers: U = Analyte result < MDA/IDL,
J- No U qualifier and result <

Quanterra Analytical Servii

( r ( ^ (-t ir •-1'ti rptChemRadSample: v3.41
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SAMPLE RESULTS

LAB NAME: OUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 61136210 MATRIX:

CLIENT ID: BOTOB5 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING
ANALYTE RESULT tl ERROR ( 2s)

TOTAL
ERROR ( 2s)

REPORT

MDAJIDL UNIT YIELD
METHOD
NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-234 8.15E-01 J 1.7E-01

U-235 -02 U 3.1E-02

U-238 8.08E-0 1.7E-01

PU-238 1.07E-02 U 1.7E-02

PU239/40 1.62E-02 U 2.1 -

AM-241 -1.10E-03 U 1.5E-01

CO-60 1.65E-02 U 2.1 E-02

CS-137 4.92E-02 J 2.9E-02

EU-152 1.71E-01 U 7.3E-02

EU-154 4.30E-02 U 6.1 E-02

EU-155 2.17E-03 U 4.8E-02

U-238 3.58E-01 8.1 E-02

STRONTIUM 1.05E-01 U 5.5E-02

NI-63 3.05E+00 U 2.8E+00

Number of Results: 16

2.4E-01

3.2E-02

2.3E-01

1.7E-02

2.1 E-02

5E-01

2.1

2.9E-02

7.3E-02

6.1 E-02

4.8E-02

8.1 E-02

6.3E-02

7.6E+00

4.80E-02

4.10E-02

3.61 E-02

3.02E-02

3.23E-02

2.54E-01

3.74E-02

3E02

9.26

1.09E-01

7.78E-02

5.32E-02

1.27E-01

7.12E+00

pCUg 46.50%

pCUg 46.50%

pCi/g 46.50%

pCUg 68.40%

pCUg 68.40%

pCUg N/A

pCUg N/A

pCI/g N/A

pCUg N/A

N/A

pCUg A

pCUg N/A

pCi/g 47.20%

pCl/g 80.10%

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RC5017

RC500E

RICHRC ^

^

Result - IDL When Not Detected Quanterra Analytical Services, Inc

^

(Q)ualifien: U Analyte result c MDA/IDL, {; rptChemRadSample; v3.41

J= No U qualifier and result <
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Rfchiand SDG: /RPT GRP:

81136211 MATRIX:

BOTOB6 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT p ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 9.33E-01 J 1.6E-01 2.3E-01 4.21 E-02 pCVg 65.30% RICHRC5030

U-235 0E-02 J 4.0E-02 4.1E-02 3.54E-02 pCVg 65.30% RICHRC5030
U-238 9.91 E- J 1.7E-01 2.4E-01 3.79E-02 pCi/g 65.30% RICHRC5030

PU-238 3.29E-03 U 1.1 E-02 1.1E-02 3.10E-02 pCVg 74.70"/o RICHRC5010
PU239/40 1.51E-02 U 1. 2 1.9E-02 2.73E-02 PCV9 74.70% RICHRC5010
AM-241 -9.53E-03 U 4.3E-02 4.3E-02 6.65E-02 pCVg N/A RICHRC5017
CO-60 -5.96E-04 U 2.1 E-02 2.1 3.65E-02 pCVg N/A RICHRC5017
CS-137 3.42E-02 U 2.1E-02 2.1E-02 67E-02 pCVg N/A RICHRC5017
EU-152 4.34E-02 U 5.3E-02 5.3E-02 8.62 - pCVg N/A RICHRC5017

EU-154 1.43E-02 U 6.5E-02 6.5E-02 1.13E-01 N/A RICHRC5017

EU-155 1.37E-02 U 3.7E-02 3.7E-02 6.28E-02 pCVg /A RICHRC5017
U-238 3.75E-01 8.8E-02 8.8E-02 5.35E-02 pCVg N/A C50

STRONTIUM 2.77E-02 U 4.7E-02 4.8E-02 1..29E-01 pCl/g 50.30"/0 006
NI-63 3.53E+00 U 2.6E+00 7.4E+00 6.13E+00 PCUg 82.20% ICHRC

Number of Results: ,16

Result = IDL When Not Detected ^7 Quanterra Analytical Services, Inc
(o)ualifiers: U= Analyte result < MDA/IDL, i v•t rptChemRadSample; v3.41

^

J= No U qualifler and result <
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 81136212 MATRIX:

CLIENT ID: BOTOD2 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING
ANALYTE RESULT Q ERROR(2s)

TOTAL
ERROR(2s)

REPORT
MDA/IDL UNIT YIELD

METHOD
NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U-23 8.15E-01 J 1.3E-01

U-235 8E-02 J 2.8E-02

U-238 7.93 J 1.3E-01

PU-238 1.16E

-

-03 U 1.6E-03

PU239/40 4.31 E-02 32

AM-241 5.10E-02 U 2.4E-02

CO-60 1.23E-02 U 2.4E-02

CS-137 7.93E-02 U 2.4E-02

EU-152 2.55E-01 U 7.5E-02

EU-154 -2.49E-02 U 6.9E-02

EU-155 4.01 E-02 U 3.4E-02

U-238 4.74E-01 7.6E-02

STRONTIUM 4.07E-01 J 7.7E-02

NI-63 5.33E+00 U 2.6E+00

Number of Results: 16

1.9E-01

2.9E-02

1.8E-01

1.7E-03

3.6E-02

2.4E-02

2.4

2.4E-02

7.5E-02

6.9E-02

3.4E-02

7.6E-02

1.5E-01

7.2E+00

3.19E-02

2.46E-02

3.33E-02

3.32E-02

2.93E-02

3.42E-02

4.22E-02

417E-02

9.90

1.17E-01

5.84E-02

5.51 E-02

1:35E-01

6.16E+00

pCI/g 77.80%

pCUg 77.80%

pCUg 77.80%

pCUg 57.50%

PCI/g 57.50%

PCI/g N/A

pCUg N/A

PCI/g N/A

PCI/g N/A

7N/APCI/g

N/A

pCf/g /A

PCI/g

56.90

pCi/g 85.70%

V

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

7 HRC5017

RC500E

RICHRC

'vv

19111
I

Result - IDL When Not Detected Quanterra Analytical Services, Inc ^
!! l ^r /

l^ ti () aa.} rptChemRadSample; v3.41(O)ualifiers: U Analyte rasult < MOA/IDL,
!

J No U qualifier and result <



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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iiiuanterra
Environmental
Servicea_nTinn rerra (ncorporated

13715 Rider Trail North
Eanh Ciry. Missouri 63045

314 298-8566 Telephone
CASE NARRATIVE

314 298-8757 Fax

Bechtel Hanford Incorporated
3350 George Washington Way

v1 ??'lchland, Washington 99352 /^° t'^ e?,

December 21, 1998

^

DEC 1998 4
cr-rr,.,CD

Attention: Joan Kessner

`

Data

Project Number . 550.186

+.o? In

r y
$L9SDG . W02613 "

Number of Samples . Twelve (12)
Sample Matrix . Soil
Data Deliverable . Summary
Date SDG Closed November 23, 1998

II. Introduction

On November 23, 1998, a total of twelve "soil" samples were received by Quanterra, Richland
and transferred to Quanterra, St. Louis for chemical analysis. There were no comments or
nonconformances associated with the shipping or receiving of the samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St. Louis ID BHI ID SAF ID Matrix ' Date of Receipt
19515-001 B0T092 B99-001 SOII. 23-NOV-98
19515-002 BOT093 B99-001 SOIL 23-NOV-98
19515-003 BOT094 B99-001 SOIL 23-NOV-98
19515-004 B0T095 B99-001 SOIL 23-NOV-98
19515-005 BOT096 B99-001 SOIL 23-NOV-98
19515-006 BOT097 B99-001 SOIL 23-NOV-98
19515-007 BOTOF6 B99-001 SOIL 23-NOV-98
19515-008 BOTOF7 B99-001 SOIL 23-NOV-98
19515-009 BOTOF8 B99-001 SOIL 23-NOV-98
19515-010 BOTOB5 B99-001 SOIL 23-NOV-98
19515-011 BOTOB6 B99-001 SOIL 23-NOV-98
19515-012 BOTOD2 B99-001 SOIL 23-NOV-98

CQC()3'7
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Bechtel Hanford Incorporated
December 21, 1998
Project Number: 550.186
SDG: W02613
Page 2

III. Analytical. Results! Methodology

The analytical results for this report are presented by analytical test. Each set of data includes

sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP Metals (Chromium and Lead) by EPA method 6010A.

Mercury by EPA method 7471

Deviation from Request: No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in

the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control. Sample, Blank Spike

MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

General: There are no general comments.

Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix

Spike Duplicate were analyzed with each preparation batch per the

protocol for this analysis.

The recovery of the Chromium matrix spike duplicate (66.3%) was less

than 75% therefore all associated data was flagged with a "N". The

recovery of the Chromium matrix spike (90.5%) met criteria. The-

recoveries of the Mercury matrix spikes were also not within the 75%-

125 % range but the data did not require flagging because the Mercury

' concentration was greater than 4 X the spiking level.

(; (1(.; (; u8
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Envnunmental
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Bechtel Hanford Incorporated
December 21, 1998
Project Number: 550.186
SDG: W02613
Page 3

I certify that this Summary Package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Manager or a designee, as

verified by the following signature.

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager



Quanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 22, 1998

Attention: Joan Kessner

SAF Number
Date First Sample Received
Number of Samples
Sample Type
SDG Number
Data Deliverable

1. Introduction

B99-002
November 23, 1998
12
Soil
W02613
21 Day Priority / 28 Day Summary

/2122232\

^ DFC 1998
a RETrn^FO

Date
C4` 1ogtn

sBC 9Sy £

On November 23, 1998, 12-priority soil samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for a 21-day priority radiochemical and
chemical analysis. Upon receipt, the samples were assigned the following laboratory ID
numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL IDJt BHI ID#
81136201 B0T092
81136202 B0T093
81136203 B0T094
81136204 B0T095
81136205 B0T096
81136206 B0T097
81136207 BOTOF6
81136208 BOTOF7
81136209 BOTOF8
81136210 BOTOB5
81136211 BOT0B6
81136212 BOTOD2

MATRIX DATE OF RECEIPT

Soi1 11/23/98

Soil 11/23/98
Soil 11/23/98
Soil 11/23/98
Soil. 11/23/98

Soil 11/23/98
Soil 11/23/98

Soil 11/23/98

Soil 11/23/98
Soil 11/23/98 :

Soil 11/23/98

Soil 11/23/98

E

( : (,' i.; `1 •3 U .-^-
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Bechtel Hanford, Inc.
December 22, 1998
Page 2

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were:

III. Quality Control

Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

The analytical results for each analysis performed under SDG W02613 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (B0T094) and sample results are within contractual

requirements. There was a matrix blank and spike analyzed with this sample batch and the

results are within the contractual requirements.

()Ot,' (1i'# j
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Bechtel Hanford, Inc.
December 22: 1998
Page 3

Plutonium-238. -239/40 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (B0T094) and sample results are within contractual

requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 by method RICH-RC-5030
Sample B0T092 had a spike vial added to it instead of a tracer vial. This sample was also
analyzed as a duplicate sample. When evaluated as a matrix spike, sample B0T092 meets the

MS evaluation criteria of the contract. The LCS, batch blank, and sample results are within

contractual requirements. .

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD2) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (B0T092) and sample results are within contractual

requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS; MS (B0T093), sample duplicate(B0T093)„ batch blank and sample results are
within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
12 color blanks were analyzed between CCV4 and CCV5. Not enough color blank samples

remained for a reanalysis. All the color blanks except one was insignificant. All of the QC was

acceptable. The LCS, sample duplicate (BOTOHF8), batch blank, matrix spike ( BOT0F8) and.

sample results are within contractual requirements.

Cf'l;( )4'02^ -^^



^iiuanterra

Bechtel Hanford, Inc.
December 22, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager

01010043
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: wS IlI,- D-^ DATA PACKAGE: 1asow9e1S wnlc-t3

VALIDATOR: TL LAB: QeS DATE: 15 S9

CASE: SDG: c,JO'L l

ANALYSES PERFORMED

LP/ACP q CLPIGFAA q CLPMQ q CIPlCyonide q q

-qQw
-846/1CP q SW846/GFM W-846M8 q SW-846

CyvJd^
^,C^ q

SAMPLES /MATRIX

ToSL Qo'Co9^ C^UTpqv aTO^S QoT09(. OTO^}7

oToFl. aToF `^o'TO^^ ^joTo05 Q°ToQco

o'Cti'D'Z

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . .....

•

Yes No

Is a case narrative present? . . . . . . . . . . . . . . . . Ye No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

,A-^,
lV0, lJ^1^i



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .

Were ICV and CCV checks performed on all instruments? .

Are ICV and CCV checks, acceptable? . . . . . . . . . .

Comments:

.... Yes

. . . . Yes

. . . . Yes

.... Yes

. . . . Yes

No

No

No

No

No

N/A

N/A

N/A

N/A

N/

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No /A

Were preparation blanks analyzed? . . . . . . . . . . . . . . . e No N/A

Are preparation blank results acceptable? . . . . . . . . . . . Yes No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes (5 N/A

Are field/trip blank re sults acceptable? . . . . . . . . . . . Yes No

Comments: \T-A -3^ q.JQ J5X b\d.k

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . Yes No

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes No

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . Yes No

Comments: & - \S'l.q ,„, . 14 T--(- -A-3P--_ ^̂ uR n

N/A

^^. ()OCl1aJ



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . . Yes

Are laboratory duplicate samples RPD values acceptable? . ... Yes

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes

Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes^

Are field split RPD values acceptable? . . . ... . . . . . . . Yes

Conunents: 4c, - -2 0 d CrL+•14 3o•1

7. FURNACE AA QUALITY CONTROL

No N/A

1Qo N

No /A

N/A

No

No N/4

k- 14 ----

Were duplicate injections performed as required? ...... . Yes No N/A

Are duplicate injection %RSD. values acceptable? ....... . Yes No N/A

Were analytical spikes performed as required? ........ . Yes No N/A

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No N/A

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes No N/A

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ....... Yes No N/A
Are all results supported in the raw data? .......... Yes No
Are results calculated properly? . . . . . . . . . . . . . . . No /A

Do results meet the CRDLs? . . . . . . . . . . . . . . . . . Yes No A

Comments:

^ U(3(), ()a1



U.S. EPA - CLP

6A
-- ' MATRIX SPIKE DUPLICATES

EPA SAMPLE NO.

BOT092S

ab Name: QUANTERRA MO

ab Code: ITMO Case No.:

atrix (soil/water): SOIL

Solids: 93.8

Contract: 550.186

SAS No.:

Percent recoveries:

SDG No.: W02613

Level (low/med): LOW

Analyte
Control
Limit

Matrix
Spike (S)

Matrix Spike
Duplicate (SD) RPD

_79 14 . ^250
Cr 20% 90.5 0

_
66.30

_
30.9

Pb _20-
_

97.40
_

91.80_
_
- 5.9

- - --r

FORM VI - IN

C()4.)d1:a2"

Q M

PI
P

I

-j&^3n



U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

-I BOT092S
Jab Name: QUANTERRA_MO Contract: 550.186

.
jab Code: ITMO Case No.: SAS No.: SDG No.: W02613

4atrix (soil/water): SOIL_ Level (low/med): LOW_

F Solids for Sample: _93.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
46R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

ercl^ury 2.7008 3.0561 ^:35
Chromium
Lead r

7SS_
75-125

2 83.0416_
119.4158

_ - -^96.5128
15.5501

_
_-3^6.61

106.61
90.5

_97:4

omments:

Q M

P
P

(Part 1 ) - SW-846

0 0 (') 053



U.S. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

- I
ab Name: QUANTERRA_MO Contract: 550.186

I BOT092SD

ab Code: ITMO Case No.: . SAS No.: SDG No.: W02613

atrix (soil/water): SOIL- Level (low/med): LOW_

Solids for Sample: _93.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Control
Limit
%R

Spiked Sample
Result (SSR) C

Sample
Result (SR) C

Spike
Added (SA) %R

Mercury- 3 .3 227 3 .05 6 1 ^1S 148.1
Chromium
Lead -

^-_
75-125
^^57.2367-_

113.4168
-
-
^^6.5128

15.5501

_

-
^(f6.61

106.61

_
66.3

, 91.8

Dmments:

Q M

_ z7V
R P
P
-

^- -

_ FO (Part 1 ) - I SW-846

r^^^ J

000054



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
3190 George Washington Way
MSIN: H9-03
Phone: 375-9439
FAX: 372-9487

Fax
T^lJG/(O From: l^^^if'LG'L [^ Ltiyl^Qil

Fa:c
^

+^+^LS

Pages:

Phone: Date:

Re: CC:

q Urgent q For Review q Please Comment q Please Reply q Please Recycle

0 Comments:



,Jan-18-99 11:37A R. BruCa Christian

FAX

TECHLAW, INC.
451 Hilis, Suite 23
RicblAnd, WA 99352
S09-373-5667
E09-375-5151 (f")

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 15 January 1999

Information Request

509-375-51.5JAN
18 99 10^59AM 2

W02613 - Inorganics
Q,OL

The reported amount for mercury in sample BOTOB6 on page 43 (8A9R MG/KG) does not match
the amount reported on page 40 (0.017 MG/KG). Which amount is correct.

l



-^7an-18-99 11:37A R_ Bruce Christian

FAX

TECHLAW, INC.
451 Hillo, Suite 23
Richland, WA 99352
309-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 15 January 1999

Information Request

W02613 - inorgannics

509-375-5111
An 18 '99 10:59RM 1

Mercury - samples BOTOFB, BOTOF7, BOTOFS, BOT0B6, EIMM and BOTOD2

The MS Is outside QC limits (-197%). The above samples were below the
laboratory detection limit, not detected In the blank, but flagged with a 8, not a U.
I need to know why.

^c:b 71iP..T'C l/li^GrPJ ^/.Y G^PfPc7^r^ ^^^/•

A1J !-rsSt-° meciiJ
.,,

O^rf dYf

z ^ dl,/,e,in /-zo-77-



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:44 PM
To: Duncan,Jeanette M
Cc:
Subject:

Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Comments on Validation Package W02614-QES

Please indicate the site number in parenthesis after the sample number.
To the "Minor Deficiencies" section, please add "The following analytes and samples had reported MDAs above the
TDL/MDA: europium-155 in sample BOT0B4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOTOB4
(116-B-11), BOTOD5 (116-8-13), and BOTOH1 (116-B-14):"

If its o.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies" section
even though there's no qualification. I still have to address these detection limit deficiencies in the Data Quality
Assessment.

Inanics - Data Package W02614-QES:
Pl
org
ease indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-13) and BOTOHI (116-8-14).

Please refer comment responses to Rich while I'm out (Sorry Rich, you're the most qualified and the only one I could think
of who wouldn't need to "come up to speed" in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave
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Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request. I talked to Jon and we decided the as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. I'll be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave



w

.....................l.....r....... r............................l........ TRFiNSMI5SI0N RESULT REPORT .................... CFEB 25 '99 0B:51fN9)••••••••••••••••.

HWI SW MANAGEMCNT 509 372 9467

ru..q....f..lqrn.l.r.uroP...ru..r..nHnrmn.ouHrqr4our..lDrtn,onal,uNnllrnn.mownoMaa.br.Ir (AUTd) •••ub.la.oOnn/

1'rE Po4tr0W3N8 R'ILI6i1111) t<lNAICti

N" Mt fVK 0010M 1'CIF N® PAU 11CW6"Y

B4 i%ft11"' 00006 11111IE0i6 0

4ifllHilll,pliillllf If IIII/iMlilllli1111i11li/r1i1/1nIP11H111/1lIlNrilf Iblllrryrrilrlltllr111lrfrlllrlPlfl114f1u1.Ir1.11plnlrranu!{ilrPrOUlinnu.l,rrluu.unuqlr.rr..ur.rl.unprun!•

t) k" Iol^ 60 LAt^It F'kiwo j 3 LoM 25 F4. AN6Weft 4) NO Irpai:MYLIC c"[CTION

CSunbaH. :fstrtiets M

t:rorMr 9lunuinkrpnY, David 8
Bent: Friday, February 19,1 999 2:44 PM
Yo: Duncan,Jeanett9 M
Co: Sturpea, Mark H; Fanohar Jonathan D^Jon^Weiaa, Richard I.

Comments on VeUdaaon F)ackapa WG 14. ^s

d pampIea had reportl6d MDAa above the
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PIap4A r•hr oommint raeponaro to Rlah while I'm out (6orry Rioh, you're the most quNfitlad and the only one I could thlnk
of who wouldn't need to "come up to Rpeed" In order to help the Remedial Aotlon Project staff close out these data
packa8es).

Thanka,
Dave
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Duncan,Jeanette M

From: Blumenkranz, David B
Sent: Tuesday, February 16, 1999 4:39 PM
To: Duncan, Jeanette M
Cc: Fancher, Jonathan D (Jon); Sturges, Mark H
Subject: Data Validation Packages

My comments as follows:

Inorganics - Data Package No. W02613-QES: No comments

Radlochemistry - Data Package No. W02613-QES: No comments

Inorganics - Data Package No. W02606-QES: No comments

Radlochemistry - Data Package No. W02606-QES: No comments

Inorganics - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the IDL exceeded the TDL for Cr+6
results.

Radiochemistry - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the MDA exceeded the TDL for
U-238 (GEA) results and U-235 (GEA) in sample BOT6P4. Also, if the lab result is "U" for a particular isotope, isn't the
MDA then an estimated best conservative guess concentration? If so, then go ahead and put the MDA in the data
summary for Am-241, Co-60, Cs-137, U isotopes (GEA) and the Eu isotopes w/ a footnote to indicate the value in the table
is the MDA because a result was not reported.

Semivolatiles - Data Packag e No. H0324-RLN: In "Minor Deficiencies" indicate that the reported detection limit exceeded
the CRDL for BOP6P2, BOP6P3, BOP6P4, BOP6P5 and BOP6P6. Also, we should get the MS & MSD results for bis(2-
ethylhexyl)phthalate so the the validator can finish the validation.

PCBs - Data Package No. H0324-RLN: Page numbers 2 & 3 have been transposed. In "Minor Deficiencies" indicate that
the IDL exceeded the TDL for Aroclor-1221 results. (Is it spelled Aroclor or Arochlor?)

Thanx,
Dave
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5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02613 -QES (SDG No. W02613) 100-BC Areas - Full Claude Stacey BHUQA H0-16/372-9208
Protocol - 116-B-14
Waste Site Soil Samples

17. Comment Submittal Appmvsl: 10. Agcement with indicated comment disposition(s) 1 t. CIASED

Organiffiion Manager (Optional) Reviewer/Point ofContact

Date Daoe
Beviewer/Point of Contact

nYN"f/Vf1 ^^^ILWf AYYIV^IIA^I,'Y^CW^

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification ifNOT accepted.) Status

I Radiochemistry and Inorganic: Page 1, the Project in the heading indicates
the data package was for Waste Site 116-B-14; whereas, the chains of
custody associated with the samples indicate the samples were from 116-B-
11, 116-B-13, and 116-13-14 Waste Sites.

2 Inorganic: The note at the end of the table indicates the ICP metals as being
analyzed; whereas, only total chromium and lead analyses were performed.
Should distinguish that the ICP metals were total chromium and lead, such
as: ICP metals (Total Chromium and Lead); Mercury (7471); Chrome VI
(7196)

3 Inorganic: Page 011, under sample BOTOB6 the Hg value shows 0.017
whereas; the laboratory data sheet shows 0.02.

4 Radiochemistry: Page 011, there are several data points that are qualified as
being less than the MDA; whereas, the laboratory data sheet indicate that the
ported data are above the MDA/IDL: Eu- 155 for samples B0T096, B0T097,
BOTOF7, and BOTOFB. Eu-152 for samples BOTOF7, and BOT0F8. Cs-137

for sample BOTOD2 and Am-241 for sample BOTOD2. Although the
laboratory data sheets show a"U" qualification for these isotopes the values

are above the MDA/IDL; therefore, they should not be qualified "U" unless
there is an explanation to justify "U" qualification.
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Lab Name: QUANTERRA MO Contract: 550.186
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Concentration Units (ug/L or mg/kg dry weight): MG/KG
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3.04158^
119.4158- -

I86.5128
15.5501

61
106.61

90.5
-99:4

_.--._.--
-...-..-....^ --^

-....,^..--

- ^--......-- -
^.. -- -- - -- - - -

:omments:

1Vost-it" brand tax transmitta l memo 7871 +*'v.eN

1 ^c^.
3

re^ l.. .^
a o.

w, FhuM P

F@x ♦ ax 0

Q M

- P

- . r.

1 - -846

OUOu5:3 `'



........................................................................ TRANSMISSION RESULT REPORT ...................(FEB 08 '99 10:55RM)................

SHI SS.D MRNRGEMENT 509 372 9487

............................................................................................................................................................................ (AUTO) .....................

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION TEL NO. PAGE RESULT

072 MEMORY TX 3729447 02/02 0K

............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ERRORS

1) HANC UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

facsimile transrruttal

Jean Marshall
SHI Sample Management
Phone:(509)372•9346
FAX:(509)373•9487

Tot Fa:t; 37.^
"7 [)(

/

Prown: Dor.: .^ZOi9^
R.: d ^3 Pa9..:

(iCi: YIVf)I ,A 14 l/1 /n) ;?

IhAt t G VQ(i[FA^'tat.^
3 Quick Tum : I riry Data 3 Final Data Package



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 9:03 AM
To: Duncan, Jeanette M
Subject: CaIc.0100B-CA-V0025

Sorry to be such a pain, but I found an error in the App. 3 of Calc. 0100B-CA-V0025

Typo: The Am-241 result for BOT0B6 should be 0.0340 in App. 3

IV

\ n11J^
a ^
1
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I Radiochemistry and Inorganic: Page 1, the Project in the heading indicates

the data package was for Waste Site 116-B-14; whereas, The chains of

custody associated with the samples indicate the samples were from 116-8-

11, 116-B-13, and 116-0-14 Waste Sites

2 Inorganic: The note at the end of the lable indicates the ICP metals as being EJ, QLr1> <

analyzed; whereas, only total chromium and lead aaalyses were performed.

Should distinguish that the ICP metals were total chromium and lead, such

as: ICP metals (Total Chromium and Lead); Mercury (7471); Chrome VI

(7196)

3 loorganic: Page 011, under sample BOT0B6 the Hg value shows 0.017 ^^ a k.,t ^ cA . F< r ^- cb 2^ . 3

whereas; the laboratory data sheet shows 0.02. L c o n R»I ^^
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are above the MDAML; therefore, they should not be qualified "U" unless

thera is an explanation tojustlfy "IY" quall6catroa.



Date: 22 January 1999
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,

116-B-14
Subject: Inorganics - Data Package No. W02613-QES (SDG No. W02613)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02613-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample ID Sample Date Media Validation Analysis

B0T092 11/19/98 Soil C See note t

B0T093 11 / 19/98 Soil C See note 1

B0T094 1 1/ 19/98 Soil C See note 1

B0T095 11/19/98 Soil C See note 1

B0T096 11/19/98 Soil C See note 1

B0T097 1 1/19/98 Soil C See note 1

BOT0F6 11 /23/98 Soil C See note 1

BOTOF7 11/23/98 Soil C See note 1

BOTOF8 11/23/98 Soil C See note 1

BOTOB5 11/23/98 Soil C See note 1

BOTOB6 11 /23/98 Soil C See note 1

BOTOD2 11/23/98 Soil C See note 1

1 - ICP metals (total chromium and lead); Mercury (74711; Chrome VI (7196)

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated
below:

uocsool



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PC7/G) Pape_1 of_1

B0T093 80T094 B0T095 B0T096 BOT097 B0TOF6 80TOF7 BOTOFB BOTOBS BOTOB6 BOTOD2
A2(Daapl A31Deap1 841Daap1 B5ldaapl B6IDaap1 A31Shallow) A4(Shallow) A41Shallowl At IShallowl Al IShallow) A21Shallowl

11/19198 11/19/98 11/19/98 11/19/98 11/1998 11/19/98 11/2398 11/23/98

Duplicate

11/23/98 11/23/98

Duplicate

11/23/98 11123/98

0.1 2.9

MauB

0.395

Q BawtB

0.753

Q Ibaull

0.736

Cl 84aolt

2.23

Q Result

2.22

Q MauM

0.0675

Q Ba.ult

0.0618

Q Result

0.263

Q Result

0.0595

Q ReaAt

0.0304

Q Raault

0.0276

0

1.04 J 1.17 J 0.832 J 1.28 J 1.03 J 1.15 J 1.53 J 1.14 J 0.815 J 0.933 J 0.815 J
0.0211 UJ 0.0685 J 0.0406 J 0.0461 J 0.0437 J 0.0561 J 0.0609 J 0.0317 UJ 0.0255 UJ 0.055 J 0.0368 J
0.962 J 1.22 J 0.827 J 1.07 J 0.829 J 1.16 J 1.33 J 1.05 J 0.808 J 0.991 J 0.793 J

0.0147 UJ 0.0342 J 0.0162 UJ 0.188 J 0.244 J 0 UJ -0.00114 UJ 0 UJ 0.0107 Ui 0.00329 UJ -0.00116 UJ

0.1 1.52

1.37

0.0167 U

1.6

0.0802 U

1.75

0.18

6.04

0.573

6.98

0.661

0.37

0.0414 U

0.00597

0.00783

U

U

0.0381

0.0149

J

U

0.0182

.0.0011

U

U

0.0151

-0.00953

U

U

0.0431

0.051

J

0.05 36.7 2.61 1.35 3.37 14.5 16.2 0.0462 U 0.0231 U 0.00737 U 0.0165 U -0.000598 U 0.0123 U
0.05 93.9 27 13.8 23.5 70.4 62.7 0.955 0.58 0.62 0.0492 0.0342 U 0.0793
0.1 267 19.4 17.2 32.4 154 53.6 4.43 0.168 0.248 0.171 U 0.0434 U 0.255 U
0.1 40.3 2.33 2.39 3.93 18.2 6.38 0.191 U 0.0101 U 0.0239 U 0.043 U 0.0143 U -0.0249 U

0.05 1.82 0.121 U 0.0833 U 0.17 0.798 0.365 0.0277 U 0.087 0.0615 0.00217 U 0.0137 U 0.0401 U
0.11 0.972 0.606 0.56 0.603 0.604 0.645 0.632 0.805 0.885 0.358 J 0.375 J 0.4741 .1

1 4.06 2.56 1.4 2.44 3.94 2.53 1.55 0.121 U 0.14 0.105 U 0.0277 U 0.407
30 1570 179 154 261 870 1940 3.95 U 2.71 U 5.22 U 3.05 U 3.53 U 5.33 U



iiiuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81136201

B0T092

SDG: /RPT GRP: W02613 / 6675

MATRIX: SOIL

DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

AM-241 2.90E+00`/'-^"' 3.3E-01 6.7E-01 2.54E-02 pCi/g 111.00% RICHRC5080

U-234 2.99E+00 2.5E-01 5.4E-01 3.49E-02 pCi/g 79.80% RICHRC5030

U-235 1.30E-01 5.2E-02 5.6E-02 2.61 E-02 pCi/g 79.80% RICHRC5030

U-238 2.80E+00 2.4E-01 5.1 E-01 3.25E-02 pCi/g 79.80% RICHRC5030

PU-238 3.55E-01 '.^ 1.5E-01 1.8E-01 4.57E-02 pCi/g 25.20% RICHRC5010

PU239/40 1.13E+01 8.7E-01 3.OE+00 9.02E-02 pCVg 25.20% RICHRC5010

AM-241 1.52E+00 2.4E-01 2.4E-01 2.24E-01 pCUg N/A RICHRC5017

CO-60 3.67E+01 3.7E+00 3.7E+00 8.53E-02 pCUg N/A RICHRC5017

CS-137 9.39E+01 9.4E+00 9.4E+00 1.84E-01 pCi/g N/A RICHRC5017

EU-152 2.67E+02 2.7E+01 2.7E+01 4.64E-01 pCi1g N/A RICHRC5017

EU-154 4.03E+01 4.1 E+00 4.1 E+00 3.14E-01 pCUg N/A RICHRC5017

EU-155 1.82E+00 3.8E-01 3.8E-01 4.81 E-01 pCi/g N/A RICHRC5017

U-238 9.72E-01 2.6E-01 2.6E-01 3.21E-01 pCUg N/A RICHRC5017
STRONTIUM 4.06E+00 2.1E-01 1.2E+00 1.38E-01 pCUg 54.90% RICHRC5006

NI-63 1.57E+03 1.6E+01 1.8E+02 6.43E+00 pCUg 75.80% RICHRC5069

Number of Results: 16

^2^4 9
^I2

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

(O)ualiriers: U = Analyte result < MDA/IDL, ^^ ^1 7 ^ rptChemRadSamplet v3.41 ^
J• No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 16675

LAB SAMPLE ID: 81136202 MATRIX: SOIL

CLIENT ID: 80T093 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

iiHE6FfRAME- 4:+iE+O0 --N/A

AM-241 3.95E-01 J 1.5E-01 1.7E-01 3.68E-02 pCUg 82.30% RICHRC5080

U-234 1.04E+00 J' 1.4E-01 2.2E-01 2.73E-02 pCVg 85.40% RICHRC5030

U-235 2.11 E-02 US 2.2E-02 2.2E-02 3.11 E-02 pCi/g 85.40% RICHRC5030

U-238 9.62E-01 Aj.T 1.4E-01 2.OE-01 3.51E-02 pCilg 85.40% RICHRC5030

PU-238 1.47E-02 US 2.1 E-02 2.1 E-02 1.99E-02 pCUg 61.70% RICHRC5010

PU239/40 1.37E+00 2.0E-01 3.2E-01 3.35E-02 pCUg 61.70% RICHRC5010

AM-241 1.67E-02 U 1.2E-01 1.2E-01 1.99E-01 pCUg N/A RICHRC5017

CO-60 2.61E+00 2.7E-01 2.7E-01 3.02E-02 pCilg N/A RICHRC5017

CS-137• 2.70E+01 2.7E+00 2.7E+00 6.11 E-02 pCUg N/A RICHRC5017

EU-152 1.94E+01 2.0E+00 2.0E+00 1.72E-01 pCVg N/A RICHRC5017

EU-154 2.33E+00 2.8E-01 2.8E-01 1.11E-01 pCUg N/A RICHRC5017

EU-155 1.21E-01 U 1.1E-01 1.1E-01 1.82E-01 pCvg N/A RICHRC5017

U-238 6.06E-01 1.4E-01 1.4E-01 1.17E-01 pCilg N/A RICHRC5017

STRONTIUM 2.56E+00 1.6E-01 7.9E-01 1:10E-01 pCUg 56.50% RICHRC5006

NI-63 1.79E+02 5.8E+00 2.6E+01 6.20E+00 pCUg 77.90% RICHRC5069

Number of Results: 16!

GrJ^

,^Zzfg5

Result = IOL When Not Detected ! (

v

1 1 Quanterra Analytical Services. Inc

(Q)ualifers: U • Analyte result < MDA/1DL. ^^li

^1

li 1J rptChemRatlSample: v3.41 {

J= No U qualifier and result < (,_^1J-^_1-i'V_YJ^l4j^_



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP:

LAB SAMPLE ID: 81136203 MATRIX:

CLIENT ID: B0T094 DATE RECEIVED:

W02613 If 6675

SOIL

11123/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER.,

AM-241 7.53E-01 J 1.6E-01 2.2E-01 3.11 E-02 pCVg 88.70% RICHRC5080

U-234 1.17E+00 J 1.6E-01 2.4E-01 2.37E-02 pCi/g 81.00'/e RICHRC5030

U-235 6.65E-02 kJ!S 3.7E-02 3.9E-02 2.37E-02 pCUg 81.00% RICHRC5030

U-238 1.22E+00 T 1.6E-01 2.5E-01 2.08E-02 pCi/g 81.00% RICHRC5030

PU-238 3.42E-02 2.8E-02 2.9E-02 2.32E-02 pCVg 54.50% RICHRC5010

PU239/40 1.60E+00 1:9E-01 3.3E-01 1.56E-02 pCVg 54.50% RICHRC5010

AM-241 8.02E-02 U 8.OE-02 8.0E-02 1.31 E-01 pCi/g N/A RICHRC5017

CO-60 1.35E+00 1.4E-01 1.4E-01 2.51 E-02 pCVg N/A RICHRC5017

CS-137 1.38E+01 1.4E+00 1.4E+00 5.06E-02 pCVg N/A RICHRC5017

EU-152 1.72E+01 1.7E+00 1.7E+00 1.29E-01 pCUg N/A RICHRC5017

EU-154 2.39E+00 2.7E-01 2.7E-01 9.18E-02 pCVg N/A RICHRC5017

EU-155 8.33E-02 U 8.5E-02 8.5E-02 1.43E-01 N/A RICHRC5017

U-238 5.60E-01 1.1E-01 1.1E-01 8.96E-02 pCilg N/A RICHRC5017

STRONTIUM 1.40E+00 1.3E-01 4.5E-01 1.34E-01 pCVg 47.70% RICHRC5006

NI-63 1.54E+02 5.9E+00 2.4E+01 6.95E+00 PCgg 69.10% RICHRC5069

Number of Results: 116

,^2 I

Result = IDL When Not Detected fl Quanterra Analytical Services. Inc

(0)ualifiers: U= Analyte result < MDA/IDL. ^^ v tj () 14 rptChemRadSample; v3.41 /
J- No U qualifier and result < ___ J/



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 81136204 MATRIX: SOIL

CLIENT ID: B0T095 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

d--fIEXCfIROfo J.QQEQ;d mgi -

AM-241 7.36E-01 J 1.6E-01 2.2E-01 3.70E-02 pCUg 81.70% RICHRC5080

U-234 8.32E-01 !^'^Q S 1.4E-01 2.0E-01 3.56E-02 pCUg 76.40% RICHRC5030

U-235 4.06E-02 ?/ ,J 3.2E-02 3.3E-02 2.99E-02 PCi/g 76.40% RICHRC5030

U-238 8.27E-01 J^W .'T 1.4E-01 2.OE-01 3.20E-02 pCl/g 76.40% RICHRC5030

PU-238 1.62E-02 U S 2.5E-02 2.5E-02 4.02E-02 pCi/g 35.20% RICHRC5010

PU239/40 1.75E+00 2.5E-01 4.2E-01 4.01E-02 pCi/g 35.20% RICHRC5010

AM-241 1.80E-01 6.2E-02 6.2E-02 8.19E-02 pCUg N/A RICHRC5017

CO-60 3.37E+00 3.5E-01 3.5E-01 3.24E-02 pCUg N/A RICHRC5017

CS-137 2.35E+01 2.4E+00 2.4E+00 6.39E-02 pCUg N/A RICHRC5017

EU-152 3.24E+01 3.3E+00 3.3E+00 1.72E-01 pCi/g N/A RICHRC5017

EU-154 3.93E+00 4.4E-01 4.4E-01 1.17E-01 pCl/g N/A RICHRC5017

EU-155 1.70E-01 1.1E-01 1,1E-01 1.64E-01 pCilg N/A RICHRC5017

U-238 6.03E-01 1.3E-01 1.3E-01 1.21E-01 pCUg N/A RICHRC5017

STRONTIUM 2.44E+00 1.5E-01 7.8E-01 1.24E-01 pCUg 63.20% RICHRC5006

NI-63 2.61E+02 8.2E+00 3.7E+01 8.41E+00 pCi/g 57.20% RICHRC5069

Number of Results: 16 .

Nesult = IOL When Not Detected

(O)ualifiers: U • Analyte result < MOAIIOL.

J= No U qualifier and result <

Quanterra Analytical Servi

rptChemRadSample: v3.41



^iiuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID: ,

CLIENT 10:

QUANTERRA, Richland

81136205

B0T096

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR ( 2s) MDAJIDL UNIT YIELD NUMBER

flEXCFIROMET.00

AM-241 2.23E+00 J 2.6E-01 4.9E-01 2.80E-02 pCilg 99.60% RICHRC5080

U-234 1.28E+00 S 1.9E-01 2.9E-01 4.OOE-02 pCUg 62.10% RICHRC5030

U-235 4.61E-02/^/J S 3.6E-02 3.7E-02 3.08E-02 pCi/g 62.10% RICHRC5030

U-238 1.07E+00 1 1.7E-01 2.5E-01 3.60E-02 pCUg 62.10% RICHRC5030

PU-238 1.86E-01 1.0E-01 1.1E-01 5.38E-02 pCVg 23.70% RICHRC5010

PU239/40 6.04E+00 5.7E-01 1.5E+00 7.14E-02 pCvg 23.70% RICHRC5010

AM-241 5.73E-01 2.9E-01 2.9E-01 4.47E-01 pCUg N/A RICHRC5017

CO-60 1.45E+01 1.5E+00 1.5E+00 6.76E-02 pCUg N/A RICHRC5017

CS-137 7.04E+01 7.0E+00 7.0E+00 1.44E-01 pCUg N/A RICHRC5017

EU-152 1.54E+02 1.5E+01 1.5E+01 3.63E-01 pCi/g N/A RICHRC5017

EU-154 1.82E+01

`4/

1.9E+00 1.9E+00 2.47E-01 pCi/g N/A RICHRC5017

EU-155 7.98E-01 Jd1i 3.1E-01 3.tE-01 4.45E-01 pCi/g N/A RICHRC5017

U-238 6.04E-01 1.7E-01 1.7E-01 2.42E-01 pCi/g N/A RICHRC5017

STRONTIUM 3.94E+00 2.OE-01 1.2E+00 1..20E-01 pCi/g 56.50% RICHRC5006

NI-63 8.70E+02 1.2E+41 1.0E+02 6.65E+00 pCi/g 72.40% RICHRC5069

Number of Results: 16

^^ sf

Reswt = IDL When Not Detected - ^, l,qrQuanterra Analytical Services. Inc

(O)ualiflers: U = Analyte result < MDA/IDL. rptChemRadSample; v3.41
J No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: 81136206 MATRIX:

CLIENT ID: BOT097 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT. 0 ERROR (2s) ERROR ( 2s) MDA/IDL UNIT YIELD NUMBER ^

AM-241 2.22E+00 J 2.8E-01 5.2E-01 4.12E-02 pCUg 90.90% RICHRC5080

U-234 1.03E+00 S 1.6E-01 2.4E-01 2.99E-02 pCUg 64:20% RICHRC5030

U-235 4.37E-02 3.5E-02 3.6E-02 3.50E-02 pCUg 64.20% RICHRC5030

U-238 8.29E-01 !L/ 1 1.5E-01 2.1E-01 3.50E-02 pCUg 64.20% RICHRC5030

PU-238 2.44E-01 '.j 7.5E-02 8.5E-02 2.85E-02 pCI/g 59.30% RICHRC5010

PU239/40 6.98E+00 4.0E-01 1.2E+00 1.54E-02 pCI/g 59.30% RICHRC5010

AM-241 6.61E-01 3.OE-01 3.0E-01 3.86E-01 pCI/g N/A RICHRC5017

CO-60 1.62E+01 1.6E+00 1.6E+00 5.10E-02 pCUg N/A RICHRC5017

CS-137 6.27E+01 6.3E+00 6.3E+00 1.01E-01 pCUg N/A RICHRC5017

EU-152 5.36E+01 5.4E+00 5.4E+00 2.53E-01 pCUg N/A RICHRC5017

EU-154 6.38E+00 6.9E-01 6.9E-01 1.75E-01 pCi/g N/A RICHRC5017

^EU-155 3.65E-01 .11 2.1 E-01 . 2.1 E-01 2.71 E-01 pCUg N/A RICHRC5017

U-238 6.45E-01 1.7E-01 1.7E-01 1.76E-01 pCi/g N/A RICHRC5017

STRONTIUM 2.53E+00 1.7E-01 7.5E-01 1.23E-01 pCUg 48.90% RICHRC5006

NI-63 1.94E+03 1.8E+01 2.3E+02 6.47E+00 pCUg 75.00% RICHRC5069

Num ber of Results: 16!

Result = IDL When Not Detected !1! ^1 rf Quanterra Analytical Services,
Inc^

l0)ualifers: U Analyte result < MDAlIDL. ^JV li V1I rptChemRadSample; v3.41
J No U qualifier and result <



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP:

LAB SAMPLE ID: 81136207 MATRIX:

CLIENT ID: BOTOF6 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT. Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241 6.75E-02 J 4.8E-02 4.9E-02 2.28E-02 pCUg 101.60% RICHRC5080

U-234 1.15E+00 J 1.6E-01 2.5E-01 3.56E-02 pCUg 72.70% RICHRC5030

U-235 5.61E-02A .4 J 3.6E-02 3.8E-02 2.87E-02 pCUg 72.70% RICHRC5030

U-238 1.16E+00 S 1.6E-01 2.5E-01 3.56E-02 pCi/g 72.70% RICHRC5030

PU-238 O.00E+00 U.T- 0.0E+00 1.4E-02 1.27E-02 pCUg 72.20% RICHRC5010

PU239/40 3.70E-01 8.3E-02 1.0E-01 1.88E-02 pCI/g 72.20% RICHRC5010

AM-241 4.14E-02 U 5.1E-02 5.1E-02 8.65E-02 pCUg N/A RICHRC5017

CO-60 4.62E-02 U 1.8E-02 1.8E-02 3.30E-02 pCi/g N/A RICHRC5017

CS-137 9.55E-01 1.1E-01 1.1E-01 3.05E-02 pCUg N/A RICHRC5017

EU-152 4.43E+00 4.6E-01 4.6E-01 7.57E-02 pCUg N/A RICHRC5017

EU-154 1.91 E-01 U 9.1 E-02 9.1 E-02 1.07E-01 pCUg N/A RICHRC5017

EU-155 2.77E-02 U 5.1 E-02 5.1 E-02 8.27E-02 pCUg N/A RICHRC5017

U-238 6.32E-01 9.2E-02 9.2E-02 4.98E-02 pCUg N/A RICHRC5017

STRONTIUM 1.55E+00 1.2E-01 5.2E-01 1.12E-01 pCUg 59.70% RICHRC5006

NI-63 3.95E+00 U 2.7E+00 8.OE+00 6.37E+00 pCUg 75.50% RICHRC5069

Number of Results: ,16

^/22'7f

Result = IDL When Not Detected

IS

Quanterra Analytical Services, Inc

(a)ualiffen: U• Analyte result < MDA/IDL. ^^ (i( j 0I^ rptChemRadSample; v3.41
J- No U qualifier and result <



^i^uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE !D: 81136208 MATRIX: SOIL

CLIENT ID: BOTOF7 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT . Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HE(61 1R6M _

AM-241

1-72E01

6.18E-02 J

Ia>•x

5.1 E-02

NIA

5.2E-02

-L2

3.77E-02

M9i

pCUg 78.90% RICHRC5080

U-234 1.53E+00 T 2.1 E-01 3.OE-01 3.50E-02 pCUg 59.10% RICHRC5030

U-235 6.09E-02 1^ ^ 4.2E-02 4.3E-02 3.74E-02 pCUg 59.10% RICHRC5030

U-238 1.33E+00 S 1.9E-01 2.7E-01 5.81 E-02 pCVg 59.10% RICHRC5030

PU-238 -1.14E-03 U T 1.6E-03 1.6E-03 3.25E-02 pCUg 57.70% RICHRC5010

PU239/40 5.97E-03 U 1.4E-02 1.4E-02 3.25E-02 pCi/g 57.70% RICHRC5010

AM-241 7.83E-03 U 3.7E-02 3.7E-02 5.88E-02 pCUg N/A RICHRC5017

CO-60 2.31 E-02 U 1.3E-02 1.3E-02 2.46E-02 pCVg N/A RICHRC5017

CS-137 5.80E-01 6.8E-02 6.8E-02 2.37E-02 pCUg N/A RICHRC5017

KEU-152 1.68E-01 Jd 5.6E-02 5.6E-02 7.07E-02 pCUg N/A RICHRC5017

EU-154 1.01E-02
U*

4.2E-02 4.2E-02 7.34E-02 pCUg N/A RICHRC5017

EU-155 8.70E-02 ;dr 3.4E-02 3.4E-02 5.61E-02 pCVg N/A RICHRC5017

U-238 8.05E-01 9.6E-02 9.6E-02 3.84E-02 pCUg N/A RICHRC5017

STRONTIUM 1.21E-01 U 6.OE-02 7.OE-02 1,43E-01 pCUg 52.30% RICHRC5006

NI-63 2.71E+00 U 3.2E+00 8.7E+00 8.05E+00 pCVg 68.60% RICHRC5069

Number of Resu lts: 16

f/22^5 S

Result = tDL When Not Detected Quanterra Analytical Services. Inc ^

(l])ualiflers: U = Analyte result < MDAIIDL 0 0 rptChemRadSample; v3.41
J= No U qualifier and result c



^^iuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richfand SDG: /RPT GRP: W02613 / 6675

81136209 MATRIX: SOIL

BOTOF8 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR ( 2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241 2.63E-01 J 9.6E-02

U-234 1.14E+00 T 1.7E-01

U-235 3.17E-02 U 1- 3.OE-02

U-238 1.05E+00 r 1.6E-01

PU-238 O.00E+00 U S O.0E+00

PU239/40 3.81 E-02 3.4E-02

AM-241 1.49 E-02 U 2.9E-02

CO-60 7.37E-03 U 1.6E-02

CS-137 6.20E-01 7.5E-02

ol^EU-152 2.48E-01 ed 6.7E-02

EU-154 2.39E-02 U 4.4E-02

EU-155 6.15E-02 rM 3.5E-02

U-238 8.85E-01 1.1 E-01

STRONTIUM 1.40E-01 J 5.8E-02

NI-63 5.22E+00 U 2.8E+00

Number of Results: '16 !

1.1E-01 2.37E-02 pCflg 93.40% RICHRC5080

2.5E-01 3.39E-02 pCUg 68.80'/o RICHRC5030

3.OE-02 4.OOE-02 pCilg 68.80% RICHRC5030

2.4E-01 3.86E-02 pCUg 68.80% RICHRC5030

2.3E-02 2.06E-02 pCi/g 56.50% RICHRC5010

3.5E-02 2.06E-02 pCUg 56.50% RICHRC5010

2.9E-02 4.25E-02 pCilg N/A RICHRC5017

1.6E-02 2.79E-02 pCUg N/A RICHRC5017

7.5E-02 2.61 E-02 pCBg N/A RICHRC5017

6.7E-02 8.44E-02 pCf/g N/A RICHRC5017

4.4E-02 7.81E-02 pCUg N/A RICHRC5017

3.5E-02 5.93E-02 pCUg N/A RICHRC5017

1.1 E-01 4.49E-02 pCVg N/A RICHRC5017

7.2E-02 1.28E-01 pCi/g 52.50% RICHRC5006

8.OE+00 6.45E+00 pCUg 77.10% RICHRC5069

l l z''

Result = IDL When Not Detected

(O)ualifiers: U - Analyte result < MDA/IDL.
J= No U qualifier and result <

Quanterra Analytical Servi

( ) (i (.i ^}+.. rptChemRadSample; v1.41



iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE 10: ¢1136210 MATRIX: SOIL

CLIENT ID: BOTOB5 DATE RECEIVED: 11/23/98 2:29:00 PM

ANALYTE RESULT Q
COUNTING
ERROR( 2 s)

TOTAL
ERROR( 2 s) MDAIIDL

REPORT
UN17 YIELD

METHOD
NUMBER,,

--11EXetiRO(ME-a.BOE=02 U - l301i -

AM-241 5.95E-02 J 4.9E-02 5.0E-02 2.68E-02 pCUg 78.60% RICHRC5080

U-234 8.15E-01 (jIF S 1.7E-01 2.4E-01 4.80E-02 pCI/g 46.50a/o RICHRC5030

U-235 2.55E-02 U S 3.1 E-02 3.2E-02 4.10E-02 pCUg 46.50% RICHRC5030

U-238 8.08E-01 /if f 1.7E-01 2.3E-01 3.61E-02 pCUg 46.50% RICHRC5030

PU-238 1.07E-02 U 5 1.7E-02 1.7E-02 3.02E-02 pCUg 68.40% RICHRC5010

PU239/40 1.62E-02 U 2.1 E-02 2.1 E-02 3.23E-02 pCvg 68.40% RICHRC5010

AM-241 -1.10E-03 U 1.5E-01 1.5E-01 2.54E-01 pCUg NiA RICHRC5017

CO-60 1.65E-02 U 2.1 E-02 2.1 E-02 3.74E-02 pCi/g N/A RICHRC5017

CS-137 4.92E-02 J 2.9E-02 2.9E-02 3.23E-02 pCUg N/A RICHRC5017

EU-152 1.71E-01 U 7.3E-02 7.3E-02 9.26E-02 PCUg N/A RICHRC5017

EU-154 4.30E-02 U 6.1 E-02 6.1 E-02 1.09E-01 pCUg N/A RICHRC5017

EU-155 2.17E-03 U 4.8E-02 4.8E-02 7.78E-02 pCi/g N/A RICHRC5017

U-238 3.58E-01 8.1 E-02 8.1 E-02 5.32E-02 PCilg N/A RtCHRC5017

STRONTIUM 1.05E-01 U 5.5E-02 6.3E-02 1..27E-01 pCllg 47.20% RICHRC5006

NI-63 3.05E+00 U 2.8E+00 7.6E+00 7.12E+00 pCvg 80.10% RICHRC5069

Number of Resu lts: 16

"
l 211

1 ,51

Result = IDL When Not Detected Duanterra Analytical Services, Inc

(0)ualifiers: U Analyta result < MDA/IDL. 0 (^(1) (^21 rptChemRadSample; v3.41

J No U qualifier and resuit < ^



^iiuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:

LAB SAMPLE ID: .81136211 MATRIX:

CLIENT ID: BOT086 DATE RECEIVED:

W02613 / 6675

SOIL

11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT. Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

AM-241 3.40E-02 J 3.9E-02 4.OE-02 3.07E-02 pCVg 69.80% RICHRC5080

U-234 9.33E-01 & T 1.6E-01 2.3E-01 4.21 E-02 pCUg 65.30% RICHRC5030
U-235 5.50E-02 41' T 4.OE-02 4.1 E-02 3.54E-02 pCllg 65.30% RICHRC5030

U-238 9.91 E-01 4! .T 1.7E-01 2.4E-01 3.79E-02 pCi/g 65.30% RICHRC5030

PU-238 3.29E-03 U S 1.1E-02 1.1E-02 3.10E-02 pCVg 74.70% RICHRC5010
PU239/40 1.51E-02 U 1:9E-02 1.9E-02 2.73E-02 pCUg 74.70% RICHRC5010

AM-241 -9.53E-03 U 4.3E-02 4.3E-02 6.65E-02 pCUg N/A RICHRC5017
CO-60 -5.96E-04 U 2.1E-02 2.1E-02 3.65E-02 pCVg N/A RICHRC5017
CS-137 3.42E-02 U 2.1E-02 2.1E-02 .3.67E-02 pCVg N/A RICHRC5017
EU-152 4.34E-02 U 5.3E-02 5.3E-02 8.62E-02 pCVg N/A RICHRC5017
EU-154 1.43E-02 U 6.5E-02 6.5E-02 1.13E-01 pCUg N/A RICHRC5017
EU-155 1.37E-02 U 3.7E-02 3.7E-02 6.28E-02 pCVg N/A RICHRC5017
U-238 3.75E-01 8.8E-02 8.8E-02 5.35E-02 pCUg N/A RICHRC5017

STRONTIUM 2.77E-02 U 4.7E-02 4.8E-02 1.29E-01 pCVg 50.30% RICHRC5006
NI-63 3.53E+00 U 2.6E+00 7.4E+00 6.13E+00 pCVg 82.20% RICHRC5069

Number of Results: T'.

I qI
^/

Result = 10L When Not Detected Quanterra Analytical Services, Inc

(O)ualifiers: U= Analyte result < MDA/iDL. (JI ,I( I rptCbemRadSample; v3.41
J= No U qualifier and result <



%,,w'uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02613 / 6675

LAB SAMPLE ID: 81136212 MATRIX: SOIL

CLIENT ID: BOTOD2 DATE RECEIVED: 11/23/98 2:29:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR( 2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBEi(T^^

-- -NEXCHRORifE

AM-241

3:WE

2.76E-02 J 3.2E-02 3.2E-02 2.49E-02

tcg

pCUg

NIM

84.60%

JIF

RICHRC5080

U-234 8.15E-01 ftf .r 1.3E-01 1.9E-01 3.19E-02 pCUg 77.50"/e RICHRC5030

U-235 3.68E-02 JO ^ 2.8E-02 2.9E-02 2.46E-02 pCUg 77.80% RICHRC5030

U-238 7.93E-01 4,1 3 1.3E-01 1.8E-01 3.33E-02 pCVg 77.80% RICHRC5030

PU-238 -1.16E-03 U T 1.6E-03 1.7E-03 3.32E-02 pCUg 57.50% RICHRC5010

PU239/40 4.31 E-02 3.6E-02 3.6E-02 2.93E-02 pCflg 57.50% RICHRC5010

AM-241 5.10E-02 d(` 2.4E-02 2.4E-02 3.42E-02 pCVg N/A RICHRC5017

CO-60 1.23E-02 U 2.4E-02 2.4E-02 4.22E-02 pCVg N/A RICHRC5017

CS-137 7.93E-02 Jd1*' 2.4E-02 2.4E-02 4.17E-02 pCUg N/A RICHRC5017

EU-152 2.55E-01 U 7.5E-02 7.5E-02 9.90E-02 pCilg N/A RICHRC5017

EU-154 -2.49E-02 U 6.9E-02 6.9E-02 1.17E-01 pCUg N/A RICHRC5017

EU-155 4.01E-02 U 3.4E-02 3.4E-02 5.84E-02 pCUg N/A RICHRC5017

U-238 4.74E-01 7.6E-02 7.6E-02 5.51E-02 pCUg N/A RICHRC5017

STRONTIUM 4.07E-01 J 7.7E-02 1.5E-01 1:35E-01 pCUg 56.90% RICHRC5006

NI-63 5.33E+00 U 2.6E+00 7.2E+00 6.16E+00 pCUg 85.70% RICHRC5069

Number of Resu lts: 16

I^zLltiS '

Result = IDL When Not Detected ? Quanterra Analytical Services, Inc

(O)ualifiers: U Analyte result < MDAIIDL. ('(i 0 tiJ rptChemRadSample; v3.41 n.,1^^
J No U qualifier and result c ^J•^



^an-18-99 11:37A R. 6ruee Christian 509-375-51IaN
SB 99 10:59Rti1

FAX

TECHLAW, INC.
451 Hillr. Suite 23
Riehlapd. WA 99352
509-375-5667
$09-375-5151 (far)

To: Jeanette Duncan

From: $ruoe Christiaa

Pages: I

Date: 13 January 1999

Information Request

W02613 - InorgaricF

Mercury - samples BOTOFB, 60TOF7, B0T0F8, 60T086. INOW and BOTOD2

The MS is outside QC limits (-197%). The above samples were below the
laboratory detection limit, not detected in the blank, but flagged with a B, not a U.
I need to know why.

! v ^.
^^-6 r r^o er ^r fJi e^ Tt !/4'1Gi p'1 4.Y G^e'fPe. Tr

^-4^^{z-r ;r. ^'^u «sc rrr «n^
., , .h ^/04. ^1'.DL 6.47^ 46ovc



Jan-18-99 11:37A R. Bruce Christian

FAX

TECHLAW, INC.
451 Fiilts, 3uite 23
Ricbirnd, WA 99352
3o9-375•5667
309-375-5191 (taz)

To: Jeaoate Duncan

From Bruce Chriseian

Pages: I

Date: 15 January 1999

Information Request

W02613 - Inorganics

509-375-5111dN
18 99 10; 59AM

pAL
The reported amount for mercury in sample BOTOB6 on page 43 {06A2 MG/KG) does not match
the amount reported on page 40 (0.017 MG/KG). Which amount is correct.

C:::;^ r/7P.,- 4/4/DrP / J- PJt

/2oc1-40c.rlr 7`7-e

i 2c-^7

_4

'^^7
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